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ADVERTISEMENT.

HE Committee appointed by the Royal Saciety
to dire¢t the publication of the Pbilofopbical
ranfattions, take this opportunity to acquaint the
public, that it fully appears, as well from the coun-
cil-books and journals of the Society, as from the
repeated declarations, which have been made in feve-
ral former Tranfactions, that the printing of them was
always, from time to time, the fingle act of the re-
{pective Secretaries, till this prefent XLVII. volume.
And this information was thought the more neceflary,
not only as it has been the common opinion, that they
were publithed by the authority, and under the direc-
tion, of the Society itfelf; but alfo, becaufe feveral au-
thors, both at home and abroad, have in their writings
called them the Tranfaltions of the Royal Society.
Whereas in truth the Society, as a body, never did
intereft themfelves any further in their publication,
than by occafionally recommending the revival of
them to fome of their fecretaries, when, from the par-
ticular circumftances of their affairs, the Tranfaltions
had happened for any length of time to be intermit-
ted. And this feems principally to have been done
with a view to fatisfy the public, that their ufual
meetings were then continued for the improvement
of knowledge, and benefit of mankind, the great
ends of their firft inftitution by the royal charters, and
which they have ever fince fteadily purfued.
But the Society being of late years greatly inlarged,
and their comn’\mnidations more numerous, it was
thought advifeable, that a Committee of their Mem-
bers fhould be appointed to reconfider the papers read
before them, and felet out of them fuch, as they
fhould judge moft proper for publication in the future
Tranfactions ;




ADVERTISEMENT.

Tranfaétions ; which was accordingly done upon the
26 of March 1742. And the grounds of their choice
are, and will continue to be, the importance or fingu-
larity of the fubjes, or the advantageous manner of
treating them ; without pretending to anfwer for the
certainty of the fa&s, or propriety of the reafonings,
contained in the feveral papers fo publithed, which
muft ftill reft on the credit or judgement of their re-
fpe&ive authors,

It is likewife neceflary on this occafion to remark,
that it is an eftablifhed rule of the Society, to which
they will always adhere, never to give their opinion,
as a body, upon any fubje, either of nature or art,
that comes before them. And therefore the thanks,
which are frequently propofed from the chair, to be
given to the authors of fuch papers, as are read at
their accuftomed meetings, or to the perfons, thro
whofe hands they receive them, are to be confidered
in no other light, than as a matter of civility, in re-
turn for the refpe&t fhewn to the Society by thofe
communications. The like alfo is to be faid with
regard to the feveral projects, inventions, and curio-
fities of various kinds, which are often exhibited to
the Society ; the authors whereof, or thofe who ex-
hibit them, frequently take the liberty to report, and
even to certify in the public news-papers, that they
have met with the higheft applaufe and approbation.
And therefore it is hoped, that no regard will here-
after be paid to fuch reports, and public notices ;
which in fome inftances have been too lightly. cre-
dited, to the difhonour of the Society.

1. A Letter
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I. A Letter from Mr. Wm, Smith z0 Mr.
Robert Auften, concerning a Fire-ball, fees
in the Air July 22. 1750. communicated
20 the Royal Society by the Rev. Wm.
Stukeley M. D. F. R.S. and Rettor of St.
George the Martyr, London,

“Read Jan. 1o. OUR leaving this place fomewhat
- lse fooner than I expeted, prevented
my giving you an account of that beautiful phzno-
menon, that appeared this laft fummer at this place,
and the neighbouring villages, which I told you of.
I therefore give you the trouble hereof, that you may,
if you think it worth your time, communicate the
fame to Dr. Stukeley. '

On Sunday the 232 of July laft about 20 minutes
before 9, as near as I can remember, in the evening,
as I came from Werrington, two miles north-weft
of this place, I faw to the left of me (as did twe
others then in company .with me) and“feemingly
about the height of the fun when about two hours
high, a ball of light, bigger than a ftar of the firk
‘magnitude to our appearance; the colour like that
of a rocket, when thrown, and in its full glory. Tt
drew a tail of light, to our vicw about 3 feet and a
half long, which was broadeft and brighteft next
the ball, and grew taper in form, and languid in
colour, to its termination. Its courfe was about
north-weft to fouth-weft. It moved in a dire&t line

A horizontally,



[2]
horizontally, and its motion thro’ the air was little
{wifter than the paffage of a duck, hawk, or pigeon,
in their flight. -

We had the view of it for about three fourths of
a minuge ; but, being in the road mear the north
end of Walton, and under the trees, loft fight of it
fooner than ¥ defired. _

Several people coming from PeterBorough, and om
the fouth fide of the town coming from Fletton,
faw the fame, and give the {ame account'of it as I
have above done.

I heard it was feen at Bourn, which is north-weft
12 toiles off us, in the fame manner. It muft con-
fequently be at a great height from us (tho’ it did
not feem to be o) by reafon people in Borough-Fen,
which lies north-eaft of the place where I was when
I faw it, faw the fame on the fame hand I did, and
its form and courfe in the fame manner.

The veracity of this account may be depended
Qn, as many others faw the fame, as well as,

Dear Sir,
Peterborough, Des. 13,
1750 Yeur very humble fervant,

W, Smith.
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II. An Account of the [ame Meteot, &y Mr.
Henry Baker F. R.S. in a Letter to M.
Folkes Efg; Pr.R. §.

SIR,

Read Jan. 10. S I know of no account, that has
1750 been yet communicated to the
Royal Society, of a fiery meteor, feen in many di-
%tant parts of this kingdom in July laft, I hope you
will excufe the liberty I take of laying before you
what I have receiv’d concerning that appearance.

On the 28 of the faid moath of July, Mr.
William Arderon F.R.S. wrote me word, that a
meteor was feen at Norwich by thoufands of people,
on Sunday the 22 of the faid month, at g o' clock
in the evening (true time). He fent me alfo a draw-
ing thereof, which is exactly copied at the end of
this paper. (Plate I. Fig. 1.)

Its direCtion, he fays, was, as near as he could
guefs, from north to fouth, moving with great ve-
locity. When due eaft of him, its altitude was
about 30 degrees ; at which time the great diftin&-
nefs of its figure made him imagine it was not above
two or three miles from him. The fplendor and
beauty of #ts nucleus, particularly the fore part there-
of, furpafled, he fays, all the fires he ever faw, being
of a bright filver colour: its tail was of the colour
of a burning coal, tho’ fomething fainter. Its head,
or nucleus, appeared to him, under an angle of
fomewhat more than two degrees, and its tail of
about 21 degrees.

A 2 He
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He loft fight of it in a cloud, not above 20 degrees:
-above the fouthern part of the horizon, into the.
middle of which it enter’d : but a friend of his, be-
ing about 4 miles more fouthward, faw it again,.
after it came out of this cloud, till it enter’d into
another. :

The exceflive hot weather in the preceding part
of the month of July, efpecially on Wednefday the
r1th day thereof, which is fuppofed to have been
the hotteft day we have had for many years in Eng-
land, may perhaps account, in fome meafure, for
the generation of this fiery meteor. )

I intirely fubmit to you, whether it deferves to be
taken notice of by the Royal Society, among the
extraordinary phznomena of the year 1750 ; and

am, with the greateft refpec,
S IK,

Your moft obedient humble fervant,
Catharine-ftreet, Dec. 12..

1750. H. Baker.

II1. Thermometrical Tables a#d Obfervations,
in @ Letter to John Pringle M. D. &
F. R. §. 4y John Stedman M. D.

SIR,
Read Jan.10. JWACQUAINTED you fome time fince
175 I of having kept a journal of the wea-
ther in the camp, whilft I attended the army in the

Netherlands; and that, having given particular at-
" tention
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tention to the thermometer, I found, that the heat
in tents was remarkable for its degree, fudden and
great viciffitudes, and almoft continual variation from
the ftate of the openair. As a fpecimen of this,
and in compliance with your defire, I have fent you
a table of my obfervations on this fubjet, during
our incampment in Dutch Brabant, in the laft year
of the war.

It will be proper to obferve, that, to keep the
thermometers, placed in the open air, from the di-
rect rays of the fun, it was neceffary to fufpend
them fo low, that the reflexion of heat from the
earth muft fometimes have rais’d the Mercury higher,
than would have happen’d, had the inftruments been
remov'd farther from the ground ; and it muft alfo
be remember’d, that, for fome days of this feafon,
the weather was uncommonly warm.

In keeping this journal, I obferv'd,

1. That, in tents, the heat frequently varies 20,
24, and fometimes 30 degrees in twenty-four hours;
reckoning by Fahrenheit’s fcale.

2. That the uneafine(s, felt upon gseat changes
of heat and eold, depends more upon the f{udden
change from the one to the other, than upon the
excefs of either ; having often feen, in a long courfe
of fultry weather, men fitting unconcernedly in
their tents, when the air they breath’d in was rais’d
to about 9o degrees; and the fame men in winter
ftanding in the open air with no warmer cloaths,
and yet without any complaint, tho’ the cold was
fome degrees below the freezing point. Whence
it appears, that, if fuch a change of air be gradual,

the fame perfon can, without any uncafy fenfation;
bear



]l:ear the difference of 60, 62, or 64 degrees of

cat.

3. That we are able to endure a greater degree
of heat, than what has been hitherto thought enough
to kill animals, as will appear from the following
example ;

A f{oldier being confin’d to a tent call'd the ftand-
ard-guard, while the weather was fo extremely hot,
that the thermometer rofe within the tent 103 or 104
degrees *; on the fecond day his pulfe was quick
and fully his mouth foul, and he complain’d of
thirft, a naufea, and head-ach. A thermometer be-
ing then kept for fome time in his arm-pit, rofe to
‘106 degrees. On the third day all the fymptoms
increafed ; tho’ the thermometer applied to his body,
rofe no higher than the day before : but, upon my
. reprefenting the danger from the heat, he was en-
larged, -and thereupon immediately recover’d.

- The heat in this inftance was feveral degrees be-
yond what the learned profeffor Boerhaave thought
{ufficient to coagulate the blood. _

4. That a damp air (cateris paribus) gives a fen-
fation of greater heat or cold than a dry air; 27z.
a fenfation of greater heat, when the Mercury is
about 70 degrees or upwards; and of cold, when
about 5o degrees, or below that point.

5. 'That we are able to endure the open air, when
heated to a degree confiderably greater than the air
of a room, that is heated by a fire: and, fince one
may ftay fome hours in a bagnio, where the heat

: is

g

# By Fahrenheit’s fcale.
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is at 100 degrees §, we may conclude, that the open
air, heated to that degree, will be fuffer'd with ?eefs
uneafinefs, than when it is fo confined.

6. That medicines, for whofe operation a pretty
high degree of heat is neceffary, cannot be taken
fafely, where the heat is very variable, tho’ it thould
not {e Iefs than the degree requifite for the work«
ing of fuch medicines. Thus a mercurial falivation
may be carried on fafely, where the heat is kept
from 66 to 72 degrees; but, were the heat fuddenly
to vary 15 or 20 degrees, the change would be dan~
gerous, tho’ the heat was not to fall below 66 de-

ees.

& 7. That the body is fometimes diﬁ'ercnd}' affeCted,
according to the different conftitutiens of the air ;
tho’ the air rémains the fame, fo far as we can judge,
with regard to heat, humidity, and gravity.

8. That, when the thermometer is high, our bo-
dies are very fenfible of a fmall addition of heat:
but it is uncertain, whether this proceeds from the
heat being near the greateft dégree we can bear;
or, that a greater proportion of heat is requifite to
raife the thermometer the fame number of degrees
after it is high, than when it is low. If this be the
cafe, then, in graduating the thermometers, the de-
grees ought to be” marked fhorter, proportionally to
the height of the mercury ; but in what proportion,
is not yet difcovered. I am, &e.

Edinburgh, O&. 3.
1750.

3 Martin's Effays, T
ABLE
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- - Tasre of HEAT,
Campaign 1748.

_Hours. | Deg. Fabrenh.[H %] 9 &

Months.] Y TR ™[50 S@ed|e s
NS IF | x| B3R BSlseEE3
" Y| 3 al = "30panir
Aprit |10 6 48 | 42 | 44 | 65 104
- 59| 56 | 62 | 45 13.5

47 | 40 | 42 | 68 |10

38434 |34 |76 ]85

| 52 | g2 | 8 51 12.6

| 42 139 | 39|69 |98

I 44 | 44 | 44 | 63 |108

| 52 { 50 | 61| 54 [12.1

l 50 | 47 | 47 | 58 116

l 4° 136 | 3617319

i 1|62 | 58 [ 67 43 1139

| 11140 |35 35| 75188

14| 5 4t {34 | 34]76|85

| 370167 | 72|30 158

16 | 7 57 1 52 | 56 ~5L12'6

| 1|70 |65 |70 33 [15.2

| 10 | §2 |49 | 49| 56 |IX'9

171 7 138134 (347685

, 2|47 |46 | 52| coJi1.2

| lr1xl40i37 137173193

Months,




Monthl © l:oure:.u ch. ﬁabremw o;z o;g
AN IR R
S| 2l elg2BgleaPa|?

S| ¥ [F8177| 7 Slopen&ne

April {19 6 40 | 40 ;)8 10.
2|48 | 42 66 |10.4.

10 | 41 | 38 71 | 95

20| 7 39 | 323379 |82

61 | 58 | 67 | 43 |13-9.

11 |40 |38 ]37] 711955

21| 7 47 | 40| 42 | 68 [10.

11 48 4.%. 45 | 62 |10.8

10 [ 40 | 39| 40| 71 |95

22| 8 40 13713717392
2521505993121

1138 | 34|34|76|86

123 8 40 | 40 68 |10.
1|51 48 §7 |11.7

241 7 40 | 37|38 |73 |92
2|50 47|50 48 |11.6

11 |42 137]39]|73]9:2

26| 7 46 | 42 645 {104

I |51 )49 56 |t1.9

27| 6 40 | 36 1 36| 74| 9.

| 1[40 [ 401 3868 |io.

| 7142 i42138 |65 |io.4
I 11 140 '37 137 | 73 | 0.2
B Months,
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Months



Hours. | Deg. Fabreu.|3 7 ;g’
Months.| U ' N ™ |50 o=gad|(ss
NS F R g (ERER|e )P
SR et R|TE pen Air.
May |5 1| 76| 82 9 |19.
I1 | 64 | 62 37 |14.6
6| 8] |63]60]|63]|40 [14.2
2 | 6362|6337 [14.6
11 | 56 | 56 | 56 ] 46 |13.4
7] 8 | 60| 56 | 58| 46 [13-4
10 | 53| 50| 54 |12.1
8| 7 | 64| 62 | 37 |14-6
I| 69| 78! 15 18.1
91| 2 39 | 97 | 45 137
8 59 | 56 i 46 |13.4
2 | 66| 66 | 32 |15.5
3164|7276 23 [16.8
11| g2 | 54 48 |13.
1o| 8 | 59|72 | 64| 23 168
3|64 |58 |64 4338
11| 2 |_53 | 53 50 [r2.7
8 | 69 | 69 | 72 | 27 [16.2
1| 83183 8 |10.2
3| 79|78 15 |18.1
4| 87|88 90| 1 [203
51777617617 17,7
10 | 64| 62 | 37 114.6
B2 Months,



o Hours. | Deg. Fabrenh. | 5 : H

; o o X

S|y |72 '='30pan1r
May | 14| 8| 72 | 70 26 [16.4
| 1|83 84 6 |19.5

| 10| 78] 76 17 [17:7

18| 8 68|68 | 68 [ 28 |i6.1
1768+ |83] 6 lios

' 10| 8 | 78|78 15 181

20| 8 64 | 60 | 64 | 40 |14 2
1| 66) 6565|3353

5|72 | 68| 74 | 28 161

7 ) 64 | 64 | 64 | 34 |15.1

10| §8 | 57157 |45 [13.7

21| 8 70 | 72 23 (16.8
1| 82 | 8o 12 18.6

11 | 67 | 68 28 |16.1

22| 8 70 | 72 23 |16.8
1/88)8 | | 4199

11 56| 55 47 [13.3]

231 8 72 | 72 23 116.8
| 66| 64 35 [14.1

11| 56| 55 | 47 |13:3

24| 8| 56 | 56 | 56 | 46 [13.4
. 2| 65|64 64|35 (151
4| 541 541 54 | 48 |13.

Months.



Hours. |Deg. Fabrenh. ] : ;g
Months. g X ~ :350‘} 5.C (,:5‘9’3"8_}8 gg_‘
N.S. | & g g 32 :'§ 3 &7 8¢ |
SR @ »{Open Air,
May | 24 11 | 48 | 48 | 48 | 57 |11y
2§ | 7 56 | 54 48 |13.
1|56 55 47 733
11 | 49 | 48 57 11,7
26| 8 6o | 68 29 |16, |
1 | 64 | 70 26 |16.5
10| 57 | 56 46 |13.4
27| 8 57 1.59 42 |14.1]
73 | 72 23 [16.8
11 | 61 | 60 40 |14.3
28 7 72 | 74 | 74 | 20 [17.2
83 [ 85| 92| 5|06
11 | 59| 59| 59 | 42 |14.1
29| 8 | 79 ] 79 13 J18.5
11 92 | 86 | 94| 4 |19.9
1195|9298 4212
1079|6667 |32 |i5.5|
30| 8 87 | 8¢ |5 (19.6]
2| 96| 04 [tor | 8 |21.5
| 10 | 74| 72 | 72 1 23 16.8
31| 7 73|73 | 22 |17
1|84 ]| 8 12 18.6
10 | 69 | 60| 69 | 28 116.2

Months,
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Months.
N. S.

*'skeq

Hoars.

Deg. Fabrenb.

,..]O

.J"W OV

~
o
=]
o

smp[os

=
8¢
5

iy 1l

&)
- ’
]

o

"191008" LB

Opcn Air,

May

(FX}
L]

11

(=
o

36 [14.8

June

7 73

23 [16.8

2| 92

94

4 '19.7

10 | 72

70

26 [16.5

8 88

1 20.3

2 | 96

100

8 121.6

10 | 72

26 [16.4

8] |70

23 16.8

2|79

15 118.1

11 | 64

40 [14.3

7 | 64

35 |15.1

I |71

81

26 |16.§

I1 | 62

62

| 37 (146

| 64

| 35 [I9.1

| 1174

| 29 |16.

10 | 62

62

| 37 ]14.6

5 | 56

56 | 58

| 46 [13.4

2 | 88

84 | 94

| _6|19.5

7 | 78

72 | 78

| 23 [16.8

1| 88

79 | 90

13 {18.4

5| 94

8o | 92

12 118.6

62 | 62

37 '14.6

| 10 | 64
|

9 I 81

84 | B4

15 18.1

Months,



[15]

Meonths,
N . S'

Hours,

NV

l.‘ywod

Deg. Fabrexp.

-
2
=
v

o+

Wiy I,
qusp

e -

II

0 [

12

13

90

14

62

o5

66

RS

92

62

16

.17
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Months,
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N.S.

Months.|.

‘sfeq

Hours. | Deg. Fabrenb.

'-1'?
=]

‘WY I,
191308 Y
w.iaq L
gupy

—A—-

pnA'l

IBL
s1a1ppog| -

[1]
."

Fune |

84 | 901 6

19-5

72 | 72 1 23

16.8

26

68

68 1 29 |15.9

72

781 23 |16.8

70

1 26 |16.5

27

87

92| 3 l20.1

90

99 ! 2 '20.6

70

73 - 26 6.5

68

68 ' 29 1159

28

64

| 34 15.1

87

92 i 2 ;:20.

7+

74 1 21117.2

July

6o

61 | 40 |14.2

70

70 126 165

62

37126

64

| 34 115.1

8o

76 | 12 |18.6

62 |

37 14.6

60 |

62 | 40 '14.2

90 |[lo2 | 2

20.7

61 | 63

39 |14-4

12

72 |

70 | 26 |19.5

76 |

84118 (17 7

Montks,
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Hours. | Deg. Fabreubh. j'”l =

‘Months) ¥ | & w50 N EEE & 8 s}
i LAl 7l @10pen Air
C Juy 12| 11| 69 (626337 146
; 13( 7 172 | 64 34 151

11 1183173 19 |17.5
: ) 10 | 69 | 61 139 144
s 16 71 67 | 63 | 66 | 36 [14.8

, 88 | 821 94| o 1o
|11 | 74 67170 | 30 [15.7}
191 8 72| 68 | 68 | 290 |16.
1 217216667 |32 [r5.5
8 69| 64|64 31 151
11 ) 58 | 54|57 [ 48 |13.

23| 6 68 | 78

I 72 | 88

.| 10| 64 60

28 | 8 72 | 79

1 r)s8 93

11| 70 66

ol 7 67 72

I1 8| 198

11 l'7o| 67

Augnf |5 7 64 59
' . 1 {731 86
U 111661 |56

Months.



Hours. eg. Fabrenh. |= 7|53y
Months| ¥ ™x ':u\ s S22 8 E'g
N8 |F | glglEs| {gglfE]®
S IR |~ @lOpen Air.
Axgaft™ 4| 8 6o | ..l 69
| 1175 | ] 97
5| 6 68 70
| 78 92
- 11| 73 6%
7| 6 68 61
2| 69 60
1r| 62 6o
81 7 69 70
1| 8 96
10 | 74 | 66
12| § 63 61
1| 74 86
10 | 70 66

-

From ¥aly 23d, the Obfervations were taken 'in
a Houfe, and a Soldicr’s Tent.

C:2 ' 1v.
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V. Ageneral Method for exhibiting the Va-
lue of an Algebraic Expreflion involving
Jeveral Radical Quantities i an Infinite
Series: Wherein Sir Ifaac Newton’s The-
orem for indolving a Binomial, with an-

_ other of the fame Author, relating to the

Roots of Equations, are demonfirated. By
T. Simplon F. R. S.

Read Jan. 10. A MONG all the great improvements,
. 1750°1: A which the art of computation hath
in thefe laft ages received, the method of feries may
be juftly one of the moit confiderable ; fince not only
the dorine of chances and annuites, with fome
. other branches of the mathematics, depend almoft
* intirely thereon, but even the bufinefs of fluents, of
fuch extenfive ufe, would, without its aid and con-
“currence, be quite at a ftand in 2 multitude of cafes,
as is well known to mathematicians.

It is for this reafon, that the celebrated binomial
theorem, for converting radical quantities into feries’s,
is ranked, by many, among the principal difcoveries
. of its illuftrious author; feeing, by means thereef, 2
vaft number of fluents are found, that would other~
wife be impracticable: nor is there any cafe, however
complex, to which it may not be extended.

It is true, when two or more compound radicak
quantities are involved together, the operation, by
baving twa or more ferics’s to multiply into one

' another,
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another, becomes very troublefome and laborious ;
and, what is worfe, the Law of continuation, where-
by a part of the labour might be avoided, is exceed-
ingly hard, if not impoffibe, this way to be difcovered.
In the following paper {fomething is attempted to-
wards obviating the faid incanveniencies ; but whe-
ther the fuccefs has been anfwerable, I fhall not take
upon me to determine.

ProBLEM I, ,
S PRy

To find a feries exhibiting the value of 1]
» 14 j?
"H—E\ XI+;1 X 1+§i &ec. in fimple terms; »

being indeterminate, and a4, 4, ¢, d, m, n, p, &c.
any given numbers, whole or broken, pofitive or
negative. '

] . E 4
Put y=1 +-5, , W=I +§:;l s J=1 +;' s &=
14 :’ &rec. _ .
Alfo let A =zwy =z, ¢re. (= the quantity pro-
pofed).
Then, in fluxions, A=swyz, &c. + 1wy z,

G +uw gz, de. + swy i &re dre. Which
equation, divided by the preceding one, gives

A . w3y 2
_+.;o+;+—zé'c.

A
But,



tzz] o

- But, fincey=1 +-i, s We have d=mxx1 +5l 5

-1

% X mx .
and therefore - = _..”1_ X 1+f‘| =-— R
u a : a

¥ %2 %3 x4 .
And in the fame manner it appears, that
w __nx x x
_— = —— x ‘-—. — - .
3 i3 &c. &re

w
Hence, our equation, by fubftituting thefe values,

~ becomes
— D e + _— —— ‘.- ‘
4 a° a3 a4 &

N =X x{B_E e g

a iTEt E—w o
N N L i
Lmat o

&ec. e e Gee
Pt P="+"%4+2+4+1 4.
a b ¢ d

&=Ftptathes

” .
=Z+prhr5e
ére | &

Then it will be
=ixP=Qu I R = 1 Iz — V= &e.
Afflume

gl -
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Affume A = 44 Bx}-Cx*+ D3+ Ex*, ¢re-
let this value, with that of 2\, be fubflituted in the
laft equation: from whence, by comparing the ho-

mologous terms, there will come out
B=P4 '

€=P3:g4
D TC’——%B—RA
_ PD—QCHRB—SA4

* .
_ PE—~QD+RC—SB+TA

E

F

G

5
_ PF—@QPB4 RD=—SC+TB—F A4
= = \

c.

Where the law of continuation is manifeft, and
where_ it is alfo- evident, that the value of () the
firft term of the required feries, muft be an unit;
becaufe, when #=o, then the given expreffion be-

m » P
comes 1 X1 x¢ =k K E.L

CoroL. 1.

If 2 be taken =1, and » 2, ¢ & each =o;
then will P=m, Q=m, R=m, ¢rc. And there-
fore
A=1
B=m "
zC=mB-1-m . QQ
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3D=mC a=mB-mA =mC =20
4.% 1D == mC +mB—mA=mD = 3D
C.

Confcqucntly C =: m.m—1 D= EZ‘_”’_"_"_’_=

3
m.m—1.m—2 , E= Exn—3__m.m—1.m—2.m—3
.3 4 2.3.4

ore.
Hence, in this cafe, 14mx 4 7 m—1 x?

». ”";‘3”"" X3 &e. (=A4 Bx+Cx= &) =
}'T;__x\ : which feries is the fame with that given
by Sir Ifaac Newton.

‘ Conor. 2.
If 4 be taken = -, f=- > 7— -~ &re. andz._-
then wxll the propofcd cxpreﬁion bc ‘transformed to

1+1 X 1+B‘ x:+z‘ xl—l—j é'c.

Alfo T—M¢+nﬁ+p-y+ &re.
Q=1ma’+ 16" +py + &r.
R=ma>+n8+py*+ dre. -

C.

) » » ? 9
) |
And confequently 1+;i;j xI+4 @, x1+?§, XI+§J
’ &re.
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_,.B C D o
¢ —.-A+-z— + ato &re. where A=1, B=

=P, C=.- 22-:-&4 &r¢. as before. ' Which equa-

tion or theorem anfwers in cafe of a defcending
feries, .

CoroL. 3.

Hence, if each of the quantities w, %, p, drc. be
taken equal to unity, and their number be denoted

by v; then will 1+§x:+%x1+§x1+£ oe.

=4+ ;B + g-; + z?f ¢re. Which equation, multi-

plied by =z, gives z+2x 213 x 249 x 2+ dre.
=A2"+ Bz 4 Cz% 4 Pgv—3 ore.

Whence it appears, that .é:; X Z=—[3 X Z==r)y X Z=—=4\
&rc. is = A% — B3 4 Cx™* — D 27 ¢c.

Where A=1, B=P U4, C=z)£—:£4, D=

?C“%B‘*R" , &c. (as before); P being in this
cafe=fum aof all the quantities «, B, 5, &, ¢re.

Q =the fum of all their fquares; R==the fum of
their cubes, &e¢. &,

CoroL. 4.
Since a, B, 9, 45 ¢re. are the roots of the equa-
tion, %= Bz¥= 4 Cx™—2 == Dz*=3, drc. =0; it
. D follows,
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follows, that, if B, C, D, E, &ec. be given; the fum
of thofe roots (P); the fum of their fquares (),
and the fum of their cubes (R) &ec. will alfo be
given from the foregoing equations : whence will be
had

P=B .

,Q—+‘PB—2C

R=—PCc+QB+3D

S=-]—-‘P@——QC+RB—4.E

T=—PE+QD—RC+SB+5F

&ére. &re.
where the law of continuation is obvious.

Thefe values are the fame with thofe given (with-
out demonftration) by Sir Ifaac Newton, in his Uni-
verfal Arithmetic, for finding when fome of the roots
of an equation are impoffible,

ProsLEM IL
o -7
"To find a feries exprefling the value of 14 "_"

_p q
x4|

»

e ey D

x1+_~| x1+%| x14
b c

” »

Byputtingu=1+f| w=1+"fj , &¢.; and
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Whence, makiﬁg?:?, =§¢”i‘--?62’ R=%+?,s
m  2n m ,
= ;;+ é—,_-—4-;—q, T == +¥, &c. and affuming

A+Bx4-Cx*+Dx3s+Ext, dre. to exprefs the fe-
ries fought, the feveral values of 4, B, C, D, &e.
will be exhibited by the very equations brought out
-in the refolution of the preceding problem.

V. A Letter from George Bayly M. D. of
Chichefter, # Henry Pemberton M. D.
F.R. 8. &c. of the Ule of the Bark in
the Small-Pox.

Dear Sir, '
Read Jan. IO-T HE cafe I lately mention’d to you

e in converfation, of which you de-

fired 2 more particular account, is, as far as I have -
been able to recolleé at this diftance of time, as
follows.

The patient, a gentlewoman of a fat corpulent
habit, and healthy eonftitution, but 73 years of age,
was, on the 6 day of December 1742, feiz’'d with
the common fymptoms of a fever, attended with
a fudden great lofs of ftrength ; fo that, being car-
ried to bed;, fhe was not able to fit upright in it
for the leaft fpace of time, without being held up by
her affiftant. :

' D2 - ' She

i
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She became afterwards delirious, and on the 4th
day vomited much, and puftules of the {mall-pox
appeared, which gradually became more numerous,
and increafed in bignefs, The puftales however were
large, diftin@, and not in great number. She went
on well enough for three days from the firft eruption; -
the vomiting quickly ceafed, and we began to pro-
mife ourfelves cbmt all danger would foon be over :
but on the 8 day the puftules were at a ftand, and
every thing went wrong: whereupon 1 order’d
veficatories to be applied to the arms, and warm cor-
dial medicines in good dofes to be given, ahd often
repeated, in order to pramote the growth of the puf-
tules, and bring them to maturation, :

We proceeded two days in this method without
effect; on the contrary the grew worfe; and on the
roth day the puftules were every-where funk, and
in.the face appeared quite dry and fhriveled ; fhe
fwallowed wn% extremne. difficulty, had no remain-
ing ftrength, and feemed to every ane about her paft
all hopes of recovery: ¥ myfelf thought fthe would
not live a day, or fcarce 12 hours, longer. The
apothecary, who was her fon, fecing the extreme
danger of his mother, and how ineffectual my endea-
vours had been to raife the pufiules, defired to know,,
if I ‘could think of anry thing farther to anfwer this
purpofe » 1 propefed to try, if he pleafed, the Corsex:
Peravianus, but without taking upon me to anfwer
i_’oi-l the event. He readily confenting, I prefcribed as.
ollows : :

Applicentur Empl. Veficator. Tibiis internis.
y B Cort.
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% Cort. Peruv. putv. %(5. Serpent. Virgin. gr. iij.
Aq. Lati. alexit. 3ifb. Peon. c. 3ij. Syr. Peon.
wwar. 3idj. M. f. hasft. mox extribend. et omni sris
berio repetend. :

Soon aftor teking the fecond draught the was plainly
alter'd for the better ; in 8 hours very much amended ;
and within 24 hours was freed from the moft dan~
gerous fymptoms; the puftubes, which had been funk
and witherd, gradually rifing mearly from the time
of taking the bark.

8he perfified in taking the draughts from the 10
to the 15 day, and took 28 n all; by the ufe of
which the &rft puftules arrived in five days to perfect
fulnefs and maturation; and a fecond eruption of
pufiules fuccesded, which render'd her blind, and
ware {0 very numerous, that the matter of them almoft
every-where ran together, and formed large abfoefles
underncath in various places: and though the dif-
charge from the ulcers was very great, yet (as if thie
were not foflicient to depurate the blood) there arafe
all over the body a great number of bails, infomuch
that the whole furface of the body was, as it were,
ene comtinued wlcer; to cover and defend which,
three whole fheep-skins were employed {pread with
Ceras. de Lap. colors. and daily renew’d for a long
tithe ; it being two or threc months, before all the
ulcers were cicatrized.

Befides the above-mention’d effe@s of the bark, it
was obferved greatly to invigorate and fortify her
fpirits, during the time of giving it, which was no
Yonger than what I thought fuflicient to bring the

matter
3
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matter of the puftules to a proper digeftion. But
this was not long enough to prevent a fecond fever,
which, I am inclined to believe, the continued ufe
of the bark would have done, or at leaft have much
abated and fhorten’d it. However, to guard againft
this fever, on the 15 day 8 ounces of blood were
taken away: fhe was likewife purged on the 16,
18, and 22. But, notwithftanding this method of
bleeding and purging, as far as her ftrength would
admit, the fever came on and increafed.

I then tried her with 3 or 4 draughts of bark :
but the fever not immediately giving way to this, I
was afraid to proceed with it farther at that time.
But the fever at length being attended with a Coma,, .
and other dangerous {ymptoms, made me again doubt
of her recovery. :

This determined me to try the bark in ecarneft
againit the fever, the extraordinary effets of which
I had already experienced in the preceding ftage of
the difeafe. I therefore order'd a ftrong decoction
of Cort. Peruv., Serpentar. Virgin. Croc. Coccinel.
which fhe continued to take once in three or four
hours for 24 days together ; during which time fhe
took 17 ounces of bark, and was thereby freed from
the fever intirely. After leaving off the bark, fhe
took 11 purges at proper intervals, and then left off
taking any more medicines, being recovered to a more
perfect health than before her illnefs, and fo con-
tinued.

 Give me leave to fubjoin the cafe of a healthy
young man, who, in July 1746, had the fmall-pox
by inoculation. The eruption came on at the right

time ;
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time; but, three or four days after, in drefling the .
incifions, three or four purple fpots were obferved
about them, which occafioned my being - called in.
I took notice, that the puftules, which were very
numerous, were here and there livid, and in the
arms and thighs of a dark colour, tending towards
a mortification. ‘Whereupon Iimmediately prefcribed
2fs. of bark to be given, and repeated once in three
hours ; which was accordingly done for eleven days
fucceflively ; during which time he took 47 dofes
of bark, viz. in all, 3 ounces wanting half a drachm.
It was really wonderful to fee, how foon the bark
alter’d the colour of the puftules, brought them on
to digeftion, fupported the patient’s ftrength, pre-
vented a fecond fever, and carried him thro’ the dif-
eafe without the leaft difficulty, or bad {fymptom.

Iam, &e.

VL. A Method of making artificial Magnets
without the Ule of natural ones; communi-
cated to the Royal Society 4y John Canton,

M. 4. & F.R.S. Towhichis prefixed
the Prefident’s Repors.

Read Jan. 17. T a meeting of the Royal Society
1750 on Thur{day the 17 day of January
1750, the Prefident acquainted the gentlemen there
prefent, that Mr. John Canton, one of their mem-
bers, who had for a confiderable time, and with great
' diligence,
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diligence, applied himfelf to the making of philofo-
phical experiments of various forts, had, among others;
attempted to convey a confiderable magnetic virtue to
bars of hardened fteel ; and that having therein fo
well fucceeded, as to be able to impregnate fuch bars
with this virtue, to as high a degree at leaft, as any
of the fame weight and dimenfions, which he had yet
feen or heard of ; and to as high a degree, as he ap-
prehended the fame bars were, in their prefent ftate,
capable of being impregnated; he was thereupon
ready at that time, and prepared, to lay fome of his
experiments to this purpofe before the gentlemen
of the Society, and to fhew them the whole method
and procefs of his eperation : whereby he could, in
about half an hour’s time, communicate to fix bars
of hardened fteel, at firft entirely deftitute of any
magnetic virtue whatfoever, the utmoft virtue they
were capable of receiving ; and that without the me-
diation or affiftance of any natural loadftone, or of
any artificial magnet, to which any virtue had be-
fore purpofely and previoufly been conveyed.

TEe‘preﬁdcnt then delivered to the fecretary the -
following .paper, containing, in Mr. Canton’s ewn
words, the whole defcription of his procefs, with the
directions he had drawn up, whereby any other per-
fon might readily perform the fame. After which
Mr. Canton immediately exhibited the main experi-
ment itfelf, as defcribed in his paper, together with
fome others : all which fucceeded greatly to the fatif-
faction of the company. But as he feared himfelf,
that he fhould not be able, by reafon-of the concesn
he was under in the prefence of fo many worthy

perfons, and for whom he had fo great a refpett,
. either
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either to make his experiments to fo good an advan-
tage, as they might otherwife be made, or to give to
his bars the fame degree of ftrength, which he had
formerly and frequently given to others of the fame
fort ; he was therefore defirous to refer himfelf for
fuch particulars, to what the prefident of the Society
had already feen and taken minutes of, a few days
before ; and who thereupon reported, as he faid he
could faithfully do, to the beft of his judgment and
obfervation, the following facs:

. That having been in company with Mr. gohn
Ellicot, of the Society, at Mr. Canton’s houfe in
Spital-fquare, Bifhopfgate-ftreet ; he had there feen
him communicate the magnetic virtue, in the manner
defcribed in his paper, to fix bars of the dimenfions
therein mention’d, and weighing, one with another,
about an ounce and three quarters each, Troy weight.
That thefe bars were at firft perfe@ly indifferent as to
either end of a compafs needle, but that they did any
of them, after their impregnation, lift by one of their
ends, ftrongly and diftin¢tly, full twenty-eight troy
ounces; the whole operation of giving them their
virtue having taken up nearly thirty minutes,

That Mr. Canton had befides thewn him at the
fame time two larger bars, each half an inch fquare,
ten inches and an half in length, and weighing nearly
ten ounces and twelve penyweight : and that thefe, as
he was informed, had been, mutatis mutandis,impreg-
nated in the fame manner as the former, That he
had not indeed himfelf feen their virtue communi-
cated to thefe bars, but that he had feen a trial made
of their ftrength, by which one of them had lifted

E in
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in his prefcnce, by one of its ends, feventy-mne ounces
and nine penyweight. ;
That he had alfo been fhewn a flat fetmcxrcular
fteel magnet, weighing an ounce and thirteen peny-
weight: and that the fame had lifted before him, by
applying its two ends together to an iron wedge,
ninety troy ounces. :
That he had likewife been told by Mr. Canton
at the fame time, in what manner the virtue might
readily be taken away from any of his bars, which.
experiment he had alfo feen him put in praice.
And that Mr. Canton had moreover changed in his
prefence the poles of a natural loadftone, by placing
it in an inverted direction, between the contrary poles
of two of his larger bars, laid down at fome diftance
7from each other, in the fame ftrait line continued :
and that he had even performed this, without touch-
ing the ftone with either of the bars, and only. by
placing it, in the manner juft mentioned, between:
their pales, at the diftance of about a quarter of an.
inch from either of them.

A Method of mahna Ariifuial Magnets
without the ufe of, and yet far [uperior to,

any natural ones.

Rocure a dozen bars ; fix of foft fteel, each three
inches long, one quarter of an inch broad, and
one-twentieth of an inch thick, with two pieces of
iron, each half the length of one of the bars, but of
the fame breadth and thicknefs ; and fix of hard fteel,
cach
2
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each five inches and an halflong, halfan inch broad,
and three-twentieths of an inch thick, with two pie_ccs
of iron of half the length, but the whole breadth and
thicknefs of one of the hard bars: and let all the
bars be marked with a line quite round them at one

~ end. '

Then fake an iron poker and tongs * (Tab. II.
Fig. 1.) the larger they are, and the longer they have
been vfed, the “better ; .and fixing the poker upright
between the knées, hold to it near tﬁ: top. one of
the foft bars, having’ its. marked end downward, by
a piece of fewing.filk, which .muft be pulled tight
with the left hand, that the bar may not flide : then
grafping the tongs with’ the right hand a little be;
low the middle, and holding them nearly in a verti-
cal pofition, let the bar be ftroked by the lower
end, from the bottom to the top, about ten times
on each fide, which will give it 2 magnetic power
fufficient to lift a fmall key at the marked end : which
end, if the bar was fufpended on a point, would turn
toward the north, and is therefore called the north
pole, and ‘the unmharked end is, for the fame reafon,
called the fouth pole of the bar. ~

Four of the foft bars being impregnated after this
manner, lay the other two (Fig. 2.) parallel to each
other, . at the diftance of dbout one-fourth of an inch,
between the two pieces of iron belonging to them,
a north and 4 fouth pole againft each piece of iron:
then take two of the four bars already made mag-
netical, and place them together, fo as to make a

‘ E 2 double

* Or two bars of iron. . ~
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double bar in thicknefs, the north pole of ene, evet
with the fouth pole of the other; and the remain-
ing two being put to thefe, one on each fide, fo
as to have two north and two fouth poles toge-
ther, feparate the north from the fouth poles at
one end by a large pin, and place them perpen-
dicularly with that end downward, on the mid-
dle of one of the parallel bars, the two north poles
towards its fouth, and the two feuth poles towards
its north end: flide them backward and forward
three or four times the whole length of the bar,
and removing them from the middle of this, place
them on the middle of the other bar ds before
direed, and go over that in the fame manner ;
then turn both the bats the other fide upward, and
repeat the former operation : this being done, take
the two from between the pieces of iron, and
placing the two outermoft of the touching bars in
their room, let the othér two be the outermoft
of the four to touch thefe with: and this pro-
cefs being repeated till each pair of bars have been
touched three or four times over, which will give
them a confiderable magnetic power, put the half
dozen together after the manner of the four (Fig.
3.) and touch with them two pair of the hard bars,
placed between their irons at the diftance of about
half an inch from each other: then lay the foft
bars afide ; and with the four hard ones let the other
two be impregnated (Fig. 4.) holding the touching
bars apart at the lower end near two tenths of an
inch, to which diftance let them be feparated after
they are fet on the parallel bar, and brought toge-
ther again before they are taken off: this being

obferved,
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ohferved, proceed according to the method defcribed
above, till each pair have been touched two or three
times over. But as this vertical way of touching a
bar will not give it quite fo much of the magnetic
virtue as it will receive, let each pair be now touched.
once or twice over, in their parallel pofition between
the irons (Fig. 5.) with two of the bars held hori-
zontally, or nearly fo, by drawing at the fame time
the north of one from the middle over the fouth
end, and the fouth of the other from the middle
over the north end of a parallel bar ; then bringing
them to the middle again without touching the pa-
rallel bar, give three or four of thefe horizontal ftrokes
to’each fide. The horizontal touch, after the verti-
cal, will make the bars as ftrong as they can poffibly
be made: as appears by their not receiving any ad-
ditional ftrength, when the vertical touch is given by
a greater number of bars, and the horizontal by thofe
of a fuperior magnetic power. This whole procefs
may be gone thro’ in about half an hour, and each
of the larger bars, if well-hardened *, may be made
to lift twenty-eight troy ounces, and fometimes more.
And when thefe bars are thus impregnated, they will
give to an hard bar of the fame fize, its full virtue

in

® 'The fmith’s manner of hardening fteel, whom I have chiefly
employed, and whofe bars have conftantly proved better than any I
could meet with befide, is as follows: having cuta fufficientquantity
of the leather of ol1 fhoes into very fmall pieces, he provides an
iron pan, a little exceeding the length of a bar, wide enough to
lay two fide by fide without touching each other or the pan, and
at leaft an inch deep. This pan he nearly half-fills with the bits of

. leather, upon which he lays the two bars, having faftened to ;l;
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in lefs than two minutes: and therefore will anfwer
all the purpofes of magneti{m in navigation and ex-
perimental philofophy, much’ better than the load-
ftone, which is well known not to have fufficient .

ower to impregnate hard bars. The half dozen
geing put into a cafe (Fig. 6.) in fuch a manner,
as that two poles of the fame denomination may
not be together, and their irons with them as one bar,
they will retain the virtue they have received: but
if their power fhould, by making experiments, be
ever fo far impaired, it may be reftored without any
foreign affiftance in a few minutes. And if, out of
curiofity, 2 much larger fet of bars fhould be re~
quired, thefe will communicate to them a fufficient
power to proceed with, and they may in a fhort
time, by the fame method, be brought to their full
ftrength.

end of each a fmall wire to take them out by : he then quite fills
the pan with the leither, and places it on.a gentle flat fire, covér-
ing and furrounding it with charceal. The pan being brought te
fomewhat more than a red heat, he keeps it fo about half an hour,
and then fuddenly quenches the bars in a large quaitity of cold

VIL,
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VIL Aurora borealis, obfervata a i
Gabrij, J. V. D. Phyl. Aftron. ¢t Maii.
anni 1750, die 27 Februarii, Nov. it

Hagz Com.

Read Jan. z4. BSERVAYVI tempore vefpertino per-

1750 rarum meteoron, qua mihi aurora
borealis vifa, referens magnam lucem, eamque for-
mam iridis, principium fumens ab horizonte circa
orientem, finienfque ad horizontem circa occafum.
Culmen erat verfus meridiem zenith, et fere 8o grad.
fupra horizontem; (Tab. I Fig. 2.) latitudo autem
prope verticem fere 2 grad. ad utramque extremita-
tem pergens quafi cufpidatim. Medius arcus magnam
candidamque lucem emittebat, qua tamen ad limbos
et magis debilis et fubccerulea apparebat.

Meteoron hoc decima vefpertina maxime vividum
confpicere, at vero poft hore quadrantem difcufflum
erat. Quum autem fidera notem belle illuftrabant,
diftin¢te dabatur hac, quanquam debilius, quam quz
extra arcum, tran{picere.

VIIL



[ 40 ]

VIIL. Some farther Obfervations on the Can-
cer major ; communicated in a Letter to
Mr. Kleine, Secretary of Dantzick, &y
Myr. Peter Collinfon, F. R.S.

My dear friend, London, Jan. 1. 1750.
Read Jan. 24. S you feem to doubt, that crabs and

1750 A lobfters caft or thed their thells, tho’
I am certain it is fa&t and truth, I am defirous you
thould be fatisfied from undoubted accounts, which
I have procured from my coufin Coeke, who lives
in the Ifle of Wight, where crabs are in great plenty,
and the fithermen very honeft people, whom he has
- known many years, and from whom and his own
obfervations is collected the following account.

That the cancer mafor, and all {pecies of crabs,
caft their thells, is certain; but at what feafon of
the year, or how frequently, is not exaétly to be de-
termined ; but it is believed to be annually at the be-
ginning of the fummer, fooner or later, according
to the greater or lefler ftrength of the crab,

If you obferve the fhell of this creature, you will
fee in the under part a future in the form of a cre-
fcent, which retains a part of the fhell of the fame
figure. At the time of cafting the old fhell, this fu-
ture opens, and leaves a fpace fufficient for drawing
out the whole body ; after which the thorax drops
its breaft-plate, and then the legs quit their crufta-
. €eous coverings. '

. The carcafe now is left inveloped with a foft fkin
like wet parchment. In this helplefs ftate it is ir:ﬁ-
pable
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able of moving, but lies at the bottom of the’fed,

etween the f:cis,' until its new fhell acquires a fuf-
ficient hardnefs and confiftence, fit for its defence,
and its limbs grow ftrong enough to bear its weight,
and carry it about, to perform its neceffary fun&ions ;
whilft the old fhell is left in two parts, that, which
cover’d the body, in one, apd that, which cover'd the
breaft and legs, in another.

It happens fometimes, that the fhell hardens pre-
maturely. In this cafe, the poor animal is made a pri-
foner, being fo cramped, that he capnot difengage
~ himfelf from his hiding-place, till found by the fither-

men, and fet at liberty by moving the ftones from
about him. "

It is furprifing to confider, how a creature can live
long confined without any aliment, and yet increafe
in its dimenfions. But that the crab will fubfift
without a fenfible decay in the fithermens pen-pots *,
for the fpace of fome months, is very certain.

The more healthy and thriving a crab is, the
more frequently he cafts his thell. Bat, if he becomes.
fickly, and wafting, the old fhell remains on him,
until fuch time as he recovers ftrength and vigour to
caft it.

When the fithermen take a crab, that is not in a
good condition, they return it into the fea, and otten
mark it on the back with a fharp-pointed iron, or
top of a knife ; and this mark not only remains on
the old fhell, as long as it continues on, butis found
in the fame manner imprefs'd or ferrated on thc}l?cw
. ell ;

* Thefe are cag?s it the fea, made with willow-twigs to keep
the crabs in.
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fhell'; 2 ‘wery ‘ftrange and furprizing plisncmenon,
but I m:eﬂ"zyed it 1g:fa£t prizig
. K a crab receives a fmall wound In the very ex-
tremity ‘of the claw, he generally bleeds to death,
or pines away by flow and infenfible leaking -of the
vital moifture. - ,
- But if he receives any confiderable wound or hurt,
that gives him pain, he inftantly throws off the offend-
ing member, and all is fafe (as I have obferved in a
former account) and a new limb foon fucceeds tomake
itegain perfo. Theleg is always thrown off at the
fame joint ; the blood is ftopp’d by the membrane,
that lines that articulation, contrating itfelf in the
form of a purfe. ' *

If a crab be brought near the fire, he throws-off
the legs, which feel a painful heat.

In like manner if a crab be thrown into hot water,
he cafts off all his legs together. For which rea-
fon, when they are to be boiled, they put them into
the pot in cold water, and let it warm very flowly,
until the creature gradually die.

Thefe, my dear friend, are the principal remark-
ables, relating to this animal ; which being added to
thofe, which fome time ago you deliver'd to the
Royul Society, and publithed in their Tranfactions,
will go pretty far in the natural hiftory of this won-
derful animal. :

Iam, my dear friend, with much refpe& and efteem,

' Your affeGtionate friend,
P. Collinfon.
The lobfter cafts his fhell much in the fame manner

as the river crayfith, which are a fpecies of frefh-
water lobﬁieIS. : IX
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IX. 4 Avcount of the Right Ehomeurable
Horace Walpole Efy; drawn up by bim-~
Jif .

April  1750.
Read Jan. 24, BOUT eighteen years ago, when
1750 . his majefty refided at Hampton-

Court, I was taken ill there with what was thought
to be a fit of the colic only, being fubject to that
diforder, when I was very young ; and the phyfician
treated me accordingly., 'When fome days after I was
got perfettly well, in making water one morning I
voided a ftone in the pot about the bignefs of a bar-.
ley-corn, which without doubt: had occafion’d, whilft:
it lay in the wreter, the colical pain, which I had felt.
From that time I was frequently troubled with fevere
fits of the fame pain, which lafted, until, by turpen-
tine clyfters, and other lubricating medicines, I had.
brought away a ftone.

Being advifed at laft to drink a pint of whey turn’d
with cream of tartar every morning,. and having fol-
lowed that method fifom the beginning of May to
November, at the end of two years, during which
time my pains frequently returned and ended in the
fame manner, I found myfelf at laft perfectly cured;
for; having continued to drink the whey yearly, L
continued free from thofe pains, voiding only at

' F 2 times

* The fupplement of this cafe continued till April 1752, will -
be publified in thefe . Tranfadions; as read before the Seciexy::
June 4, 1752,

-
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times fome red gravel, till 1747. In the fpring of
that year, whilft I was at a friend’s houfe in town to
dine there, having a need to urine, I made, inftead
of water, what was almoft pure blood ; and fo from
time to time almoft all that year, I was often call'd
upon to make water by very fhort intervals, which
was more or lefs difcoloured, and feldom very clear,
and frequently attended with great pain and fome
gravel. ‘That whole year, until the next fpring, I
took variety of things of a lubricating and cooling
nature, which it is unneceffary to particularife, without '
any good effe¢t. The next winter in town, I found
I grew daily worfe ; and altho’ 1did not always make
bloody or coffee water, yet my provocation to urine
was more frequent, which, after an hafty guth of a
fpoonful of water, fuddenly ftopp’d, with exceffive
pain, and it was attended with a fenefimus, and an
Irritation at the end of my yard. Mr. Ranby, the
furgeon, and Mr. Graham, the apothecary, having
often vifited me, and having had conftant accounts
of my diforder, and the fymptems, that accompanied
it, both declared, that there muft be a ftone in my
bladder. I was willing to be probed; but as I had
no thought of being cut, Mr. Ranby declined under-
taking that troublefome office, being perfuaded, with-
out the trial, that I had a ftone in my bladder.
Lord Barrington, hearing of my complaint, was fo
good as to fend me, Ithink, the 5th volume of the
Scots Medical Effays containing Dr. Whytt’s account
of the good. effe@, which raking of foap and lime-
water had had in cafes fimilar to mine; with inge-
nious rcfleCtions and directions relating to that cruel
difeafe, and the remedy for it, I read them with

great
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great fatisfa®ion, and would have immediately fallen
mto ‘that method ; but my relations, touch’d with
the fatal effeés, which Dr. Jurin’s /ixivium had had
upon the late lord Orford, would not fuffer me to
follow my own inclinations.

While T had a fevere fit upon me, I was vifited by
the earl of Morton, who, upon hearing what was
my diforder, gave me an account of the powerful
benefit and entire cure, which Mr. Summers had
found in voiding the ftone, that had tormented him for
many years, by adding lime-water to the foap, which
he had taken for fome time without any fuccefs.

This example, by the encouragement of Mr. Gra-
ham, my apothecary, fix’d my refolution to follow
that method ; and accordingly before I left the town,
}t often perusd Dr. Whytt’s eflay relating to the

one.

In March 1747-8. I began at firft with taking
every day halfan ounce of Alicant foap, made up into
pills with the fyrup of marfhmallows, and drank up-
on it about a pint of lime-water made of oyfter-
thells ; mixing a fpoonful of milk with it, and drink-
ing a fpoonful after it, to take away the naufeoufnefs
of the tafte.

Upon the road, as I went into the country in May
1748, I had a moft fevere fit at Newport, making
bloody water, with frequent interruptions at fhort
intervals, attended with violent pains, which conti-
nued upon me to fuch a degree, that I could not
endure the horfes to go more than a foot-pace for
above 70 miles, until I came home.

After my arrival there I was tolerably well for
fome days; but the leaft motion in a coach, or even

in
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in walking, brought the diforder upon me. I was .
always" (which is very remarkable) entirely eafy,
when I lay ip bed, but was obliged,. when I got up,
to take my couch; and could not venture to move
from thence, but upon neceflary occafions. In the
mean time, I continued to take the foap and lime-
water, which by degrees I increafed fo far, as to take
at different times an ounce of faap, and three pints.
of lime-water, every day, obferving a very regular
diet. After fome months I found myfelf extremely
cafy in my ordinary motions; but I never ventur'd to
walk far, nor go at all in a wheel-carriage, keeping
myfelf as quiet as I could, until I thould be obliged
to go to parliament,

Juft before I left the country, Mr. Ranby made
me a vifit; and altho’ I had felt no pain nor {ym-
ptom of my difeafe for fome time, he advifed me not
to hazard going to town by any means, unlefs it were
in a litter. However, having caufed an eafy voiture
to be made, I undertook the journey in it the 20 of
* November 1748. which was regulated by the horfes
going no fafter than a gentle walk, and but twenty
miles a day. '

The cold weather, and the tedioufnefs of creeping
fo flow, made the coachman fometimes fall into- a
trot, which I perceived, but finding no inconvenience;,
did not check his pace, The fet ftages were ob-
ferved, but the laft two days, and particularly the laft
day, the coachman drove from Harlow to White-
chapel as full a trot as the horfes could well go at any
time; and I felt not the leaft diforder. I took a
chair at Whitechapel, and all that winter made ufe
of nothing elfe, and continued extremely well; but,
about two months after my coming to town, I f})und

ome
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feme fmall unealinefs in making water, and in two
oc three days I voided with my urine fomething of a
fat thape about the bignefs of = filver peny, cover'd
with a foft whiie mucus, which, when it was dry,
was plainly of a ftony fubftance ; and after that have
acver been troubled with the leaft fymptom of that
cruel diforder; and I found myfelf fo well in the
country laftyear, that, contrary to the advice ofall my
friends, I undertook in my coach ajourney toChat{-
worth in Derbyfhire from my houfe in the country,
at lealt 160 miles, to pay a vifit to the Duke of
Devonthire, the horfes going as round a trot as they
could conveniently, according to the road ; and the
laft 10 or rather 15 miles, from Hardwicke to Chat{-
worth, a moft rugged and rocky way, we neither
fpared ourfelves nor our horfes ; and the great fhocks
upon the ftones broke the fprings of my coach, but
gave me not the leaft uneafinefs, and I have ever
fince continued with refpe& to my former diforder,
as well as ever I was in my life; but I have now-
and-then voided, after I have fat a great while in
the Houfe of Commons, fome red gravel.

As I never perceived, that I voided during my ill-
nefs any flecks of a ftone, befides that one, which [
have mentioned abowe, and was never fearched by an
inftrument ; I can no otherwife pronounce it to be the
ftone, unlefs by the fymptoms, which I felt, and the
judgment of the furgesn and apothecary, who at-
tended me, from thefe fymptoms. But it is very
remarkable, as I faid before, that I never felt
thofe {ymptoms, while I lay in bed, and not to
fo great a degree upon my couch, as upon my
legs ; which looks as if the pofture made a great

alteration. And that methi could not be the
. cafe,
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the cafe, if I had been troubled with only a fcorbu-
tic corrofive humeur. I muft leavc it to the learned
in phyfic, to make what conclufions they think fit
from this true ftate of my cafe. I think I remember
in fome of Dr. Whytt’s obfervations, that if the me-
dicine would not break or bring away the ftone, it
might cover it with a foft velvet coat, fo as to blunt
the edge of it, and keep it from vulnerating any part
of the bladder. This may probably be my cafe, if I
have ftill a ftone there ; and therefore I continue to
take daily a third part of the foap and lime-water,
which I ufed, when I took the full quantity.

X, Extraét of the Obfervations mnade in Italy,
by the Abbé Nollet, F. R. §. on the Grotta
de Cani. Tranflated from the French by
Tho. Stack, M. D. F. R. S.

Read Jan. 24. HIS cavern, known fo long a time,
1750 " and celebrated by fo many writers,
was probably called La Grotta de Cani, becaufe it is
commonly on this fpecies of animals, that experiments
are made for the curious, who vifit it. It lies in the
fide of a little hill on the eaftern border of the Lago
di Agnano, between Naples and Pozzuolo. Itis not
fuffer’d to ftand open, but is under the care of a man,
.who, at about an hundred yards from it, keeps a
natural ftove ¥, that is, a fmall building, level with
- the’

#® Stofe di San Germano.
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with the ground, divided into five or fix rooms,
which are fo hot from the nature of the foil, that
patients go thither to {weat by order of the phy-
{icians.

The grotto, of which I am to give an account, is
not dug into a rock, but into a fandy earth, which
however is of fufficient tenacity and confiftence to
keep together without tumbling down, tho’ the fides
or walls are cut perpendicular. It is fomewhat
more than three feet wide, near two toifes (or twelve
feet) long; five or fix feet high at the entrance, and
a little lefs than three feet at the inner end.

Tho’ the ground is a little floping from within
outward, and much more fo from the door to the
road, which is about five yards from it, and runs
along the foot of the little hill; yet one walks di-
rectly into it, as upon level ground, without the af-
fiftance of fteps to go up or down : which thews, that
the flope is pretty even from the bottom or inner end
of the grotto to its mouth, and from thence to the
road. The knowlege of this particular is neceflfary
for better comprehending what I have to fay in the
fequel.

When a perfon places himfelf at the diftance of
fome few fteps withoutfide, and ftoops fo as to have
the eye nearly on a level with the ground of the
grotto, newly opened, and well illuminated, he fees
a vapour within it, pretty much like that, which ap-
" pears over a chafing-difh of red coals, but with this
difference, that it is more fluggith and heavy ; for it
does not rife above five or fix inches high. This
fluid, which is hardly vifible, and feems fo fubtil to
the eye, fpreads regularly, and feems to effect an

G 2quilibrium,
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2quilibrium, as if it were a liquor: its furface, much.
better terminated than that of other vapours, ba-
lances vifibly under the air, as if thefe two fubftances
were unwilling to intermix. ]
I entered the grotto, and found the ground moift;

and I was affured, that that was its ufual ftate. This
moifture is obfervable likewife all around the fides,
to the height of ten inches, and no more. Of this
you may eafily judge by the colour of the earth,
which in that part is browner and fofter than any-
where elfe. And yet this moifture never increafes ta
the degree of forming any drainings, or even the
leaft vifible drops. Nor is there any faline efflo-
refcence to be perceived, as is feen on the walls of
the ftoves above-mentioned. ~After having ftood up-
right fome minutes, I could remark nothing more
than a flight earthy {mell, like that which commonly
prevails in fubterraneous places, which have been kept:
fhut. But I felt about my feet a gentle warmth,
which feem'd to rife about the fame height with.
the vapour already mentioned. In order to be cer-
tain of this, I put down my hand, and had the fame
fenfation as if I had thruft it into the fteam of boiling.
water, at eight or ten inches above the evaporating
veflel. From another immerfion of my hand, which
lafted about a minute, it contra&ted neither {mell nor
tafte, that I could perceive by applying it to my-
nofe, or laying my fingers on my tongue. A fmall
thermometer, graduated according to M.de Reaumur’s
fcale, which I left on the ground in the grotta for
above half an hour, marked 29 degrees above the
freezing point. It would probably have rifen higher, -
if the door had not beenleft open. For, when I malic

- this
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this experiment, the heat of the exterior air was
hardly 18 degrees.

I went out of the grotto, and having kneeled down
at fome few fteps diftance below the entrance, in
order to examine the vapour a fecond time, I ob-
ferved its waving motions under the air, better than
the firft time; becaufe now both thefe fluids had
been put in agitation juft before. 1 had fcarcely
been fome moments in this pofture,. when I felt in
my legs and left-hand, which I had laid on the
ground to fupport me, a heat like that, which I had
remark’d in the grotto, but weaker. I retir'd a lit-
tle fideways, bowing down my head fo as to view
the furface of the earth almoft horizontally, and very
diftintly faw a vapour fimilar to that of the grotto,
but not rifing fo high, and feeming to glide along,
and follow the flope of the ground.

Hence I conjectur’d, that this fluid, too heavy to
rife more than five or fix inches, without being con-
fined on every fide, fpread itfelf from the cavern,
where its fource lay, into the places below it ; and
that it was diffipated there, either by being divided
into a large fpace, or by yielding to the agitations of
the air. I imagined further, that the ground adja-
cent to the grotto might poflibly exhale this fluid,
which I perceived, as well as the grotto itfelf, only
with the difference of more or lefs. The warmth,
which I felt’in my hand, while I kept it on the
ground, render’d the laft of thefe conjectures very
robable; and the firft was converted into certainty

y the following experiment. : .

hIt is a conftant cuftom to cntcrtai}l: t‘};eﬁ culgous.

who vifit the grotto, with a well-lighted flambeau,
§ > G a2 ¢ which
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which is extinguifh’'d as foon as it is thruft into the
vapour. I made the experiment feveral times my-
felf, and I always faw the flame perith without
noife, without that fort of hiffing, which is heard
. when an ignited body is quenched in water, or any
other fubftance that contains a great deal. In exa-
mining this phznomenon, I difcovered another not
lefs curious. The thick fmoke, which appeared
immediately after the extinction of the flambeau, re-
mained floating on the vapour; and, being lighter
than it, but heavier than the air above it, it fpread
between both, and meving outward flowly at firft,
and afterwards quicker, becaufe the flope grew
greater, it plainly indicated the motion and direction
of the fluid, that carried it along.

If any one ask, why this fmoke did not afcend into
the air that was over it, and whence proceeded that
degree of gravity fo unufual to fmoke ? my anfwer is,
that probably it proceeded from the vapour, in which
the flame had been fmothered. One may imagine,
that thefe two fluids, being better adapted to mix
with one another than with the air, were blended to-
gether towards the furface of the vapour; and that
the fmoke, tho’ ftill the lighter of the two, retained
weight enough to remain floating under the furface
of the air.

The vapour of the grotto is not the only one,
that has been feen moving thus under the air, and
fpreading from its fource into lower places. After
great eruptions of Vefuvius, the ditches, cellars,
cifterns, and wells, in the neighbourhood of the
volcano, and chiefly near the places where the /ava’s
ftopped, are fometimes found full of a fort of -

. mofeta
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mofeta * or damp, which much refembles that of the
grotto, excepting that it is not permanent: but while
it lafts, people obferve, that, after having filled the -
place of its fource, it overflows, runs into lower
grounds, and ftops in places, that have any cavities ;
as water does, when a bafon is too full .

After the experiment of the flambeau, that of the
dog was performed before me. The keeper of the
grotto took the two fore legs of the creature in one
hand, and the hind legs in the other. He went into
the grotto, in the middle of which he laid him upon
his fide, and held him down: immediately the do
ftruggled to get loofe, or at leaft to raife his head out
of the vapour : he panted, as if his breath failed him;
rattled in the throat and fnorted, as if to throw out
fomething, that he did not care to {fwallow. After being
thus tortured for three minutes, his ftrength failed him,
and he lay quite motionlefs. He was immediately
carried into the open air, of which he drew in long
draughts, as a perfon recovering from a fainting fit.
In the fpace of two minutes he was able to get upon
his legs, and feemed to be in his natural ftate. This
dog was young, vigorous, of a middle fize; and his
mafter affured me, that he had ufed him for the like
experiments almoft every day for above fix months

aft.
F I took a cock, and having carried him into the
grotto, I plunged his head into the vapour.  Scarce-
ly was it in, when he ftrained to vomit. And
indeed, the food, which he had taken fome minutes

before,

* Mephitis, a deadly or very dangerous exhalation.

+ é\fmpol. Jeient, acad, de Vefuvii conflagrations commentarius,
wp' L]
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before, came up in abundance into hismouth: he was
fuffocated all at once beyond recovery.

To the fame trials I put feveral frogs fucceflively,
juft caught on the borders of the lake. In three or
four minutes they were all ftupefied, and remained
almoft without motion: but altho’ I left them in that
condition above a quarter of an hour, they foon re-
covered upon being removed into the open air.

Large flies, a beetle of that tribe called fcarabe:
Jlercorarii, and fome butterflies, which I treated in
the fame manner, were longer without giving any
figns of their fuffering, and they came to life after a
fyncope of longer duration.

By thefe two laft experiments I found, that rep-
tiles and infects hold out againft the effects of the va-
pour longer than other animals. I contented myfelf
with having obferved this twice; becaufe Father La

* Torre ¥, who afflifted me in making thefe experi-
ments, affured me, that he had fully convinced him-
felf of the fa&t, by a feries of experiments, which’
he had made the preceding year with M. Taitbout,
our conful at Naples. And indeed, M. de Reaumur
having been pleafed, after my return, to give me the
refult of thofe fame experiments, which had been
put into his hands, I faw, that a toad refifted near
half an hour; that a lizard was not dead at the end
of an hour and a quarter, and that a large grafs-
hopper ftirr'd in the vapour, after being more than
two hours in it.

Wherefore

® A Somafchian frier, profeffor of philofophy, and correfpondent
of the academy of fciences,
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Wherefore it cannot be doubted, that this vapour
is capable of taking away the life of an animal. If
expeiiments had difcover'd to us any peftilential qua-
lity, any fecret poifon in it, doubtlefs we ought,
with moft authors, who have treated of mofeta’s, to
range it among thofe deadly exhalations, whofc bad
effects are felt, before they can be forefeen; becaufe
they do not ftrike our fenfes by any difagreeable
fmell, or any other quality proper to infpire miftruft.
But it is not by the bare extin&ion of animal life, that
ajudgment can be formed of them, inafmuch as this
effet may equally proceed, either from a fubftance,
that a&s by deftroying or infecting as a poifon; or
from a fluid, which takes the place of another, whofe
functions it is not capable of performing. It is rather
by examing the vapour itfelf, with a view to know its
nature, or at leaft fome of its eflential qualities ; and
in this view it was that I profecuted my experiments.

Having cut a fhect of blue paper in two, I laid
one half of it on the ground in the grotto, and let it
it lie there near half an hour. When I took itout, it
was fomewhat warm, it had contrated no moifture,
and its colour, compared with that of the other half-
fheet, which I kept in my pocket, underwent no
other change than a flight caft inclining to violet.

I placed a water-glafs, with the mouth down-
ward, at the bottom of the grotto, and left it in
that fituation long enough to have reafon to think,
that the vapour had well filled it. I then turndit,
and fet it on its bottom, without taking it out of the
~ vapour, and then poured fome {yrup of violets into it,
but I could not perceive any change of colour in the

{yrup.
d The
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The effet was the fame, when I poured off this
fame fyrup into another glafs, upon fome of the carth
freth taken from the fame fpot.

I foaked a linen cloth in very ftrong vinegar, and
having tied it to the end of my cane, I put it into the
vapour of the grotto; but tho’ I held it there above
three minutes, I faw no fign of fermentation.

It came into my mind to try, if the {mell of vinegar
might not be capable of fecuring an animal againft the
ill effe@s of the vapour. Iwrapped the fame piece-
of linen round the mouth of the dog, which had
ferved for the former experiment, and feemed now
not to feel any of its effe&s ; I wrapped it, I fay, fo
as that he might breathe freely; and while his ma-
fter kept him lying down in the grotto, I held a
fponge imbibed with vinegar to his nofe. But all this
did not prevent his having the fame fymptoms, and
in the fame fpace of time, as in the former trial.
And he recover’d in the fame manner, when he was
removed into the open air. i

As we had paffed part of the day in the Sc/fatara,
our fhoe-buckles, which were of (fombac) yellow
metal, had confiderably changed their colour. Iwas
forry, that I had not fome pieces of the fame me-
tal polithed, to throw into the vapour of the grotto,
in order to fee, if we might not difcover fome arfeni-
cal quality in it: but Father La Torre, to whom I
intimated my concern, told me, that that was one of
the experiments made by M. Tailbout ; and that the
metal, after a confiderable {pace of time, ftill appeared
of the fame colour as before.

A moment afterwards I found on the ground a bit
of leaf-brafs, which I had made ufe of above two hours

' before,
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before, for fome eleGrical riments: but either it
had not changed colour at all, or the difference, if
any, was not difcernible.

By thefe experiments, we do not fee pofitively
what this fluid is, which quenches flame, and kills
animals in the Grotto de Cani; but in my opinion
we learn pretty well what it is not. We muy fay
with great probability, that it is neither fulphureous,
nor arfenical, nor alcali, nor acid, to the degree of
being dangerous, or of doing fudden mifchief by any
of thefe qualitics. Befides, it makes no impreffion
on the fkin of the hand; which might make one
believe, that it would make none on the face, eyes,
tongue, or perhaps on the internal parts of the body,
if it were convey'd in only by the fame ways with,
the food. But let us not ftop at conjeGtures: here

are falts, which anfwer thefe queftions.

- Embolden’d by all the experiments above-recited,
and by the inferences,} which I drew from them, I
thought I fhould not commit an imprudent action,
in plunging myfelf into the vapour, with the pre-
caution however of not breathing it, and of ftaying
but very little time in it. I kneeled down in the

otto, and leaning both my hands on the ground, I
%:)wed my face forward to within two or three inches
of the bottom; keeping my eyes open, my tongue a
little way out of my mouth, and holding my breath
for a moment. :

In this firft immerfion I felt a touch pretty much
like that of boiling water containing fome falt; which
inftantly made me fhut my eyes, by a motion natu-
ral to that organ, when any thing but ‘quiet pure air
firikes it. But it was not attended with any painful

H impreflion,
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anprafiion, or any fore of tafte ¢
pemain'd uneoverd all the ¥ime ]
which was three or four feconds

The more I fludied the vape:
kfs I found it capable of ating
ﬁﬂdﬂd myﬁlf; that one may MAKC air annuar 1wauw
fome of it with his food, without endangering his
kifo: and to be certain of this, ¥ gave fome bread,
fbaked a long time in- the vapour, to a chicken, which
eas it without selultance, and thew’d no figns of be-
mg incommoded: thereby. '

As Dbwas on the point of quitting this famous
grotto, never to fee it more, in all probability, I was
very defirous, that nothing might be forgot, that could
be.done there. T was refolved in particular not to
omit cestain trinls, of which one cannot form a righe
judgment, without having actually made them ; and
which I would not afterwards prefume to require
from the complaifance or zeal of a correfpondent.
I togk a breathe this vapour myfelf,
which b ane of the chief obje@s of
my inquiries. Doubtlefs this would have been a
blameable rathnefs two or three hours before: but
whofoever will recollet all the experiments preceding
it, efpecially that of the chicken, and the example,
fo often repeated, of animals plunged into this vapour,
which age never- fuffocated tg«ein fuddenly, and feel
no ill confequences from what they fuffer'd in it,
will fee, that at moft I expofed myfelf to breathe
once difagreeably ; and accordingly that was all, that
happened to me. Having advanced my face to the
very furface of the vapour, I attempted to take in-
bseath gently, Iwas- fepfible-of fomedzhg—fuﬁ'omﬁ&gl;

m
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much as whén a ‘perfon has his mouth near a large
tube of a hot brafier, or when he goes into a very
hot and moift ftove. I alfo felt a flight acrimony in
the throat and nofe, which made me cough and
fneeze. But this trial, which I muft own was of
fhort duration, occafioned neither ficknefs at ftomach,
nor head-ach, nor any other inconveniency. It con-
firmed me more than evet in the opinion, that this
vapour had none of thofe venomous or peftilential
qualities, which are attributed to msfeta’s, tho' it is
claffed among them by feveral authors.

For my part, when I confider the quicknefs of its
aition, I fee nothing in it but a fluid, the nature of
which is indeed unknown to me, but which is fpe-
cifically heawier than the air, and does not eafily mix
‘with it.. And this I take to be fufficient to acceunt
Hor the effeds, .that are obferved in thie groties

It is well known, that the air is, for land-anitnals, the
only proper fluid for refpination ; and for this purpefe it
muft have a certain degree of purity and denfity. A
quadruped or a.bird would foon perih for want of
breath .in the beft and moft whalfome water; and
nobody gould live long ir a verly thick finoke, the’
it were that of. busnt ftraw, er dfry other mere in-
moeent mattet ; he would fobn be {motherd in it.
‘Tthe. fame. thing . may- be: faid. with regard to ﬂafmef.;
4t extiguithes necefldrily, whan it i depsivedsof airy
-0 gther thedi i W New, af what natuse fo-
mwer the . vapour. of the gfotta may be;- from the
aERNCNt We. are.oargain; thak dt-is: not air, "o that it
fsoat ansin likdwhat. of she:stmatfphers, ic-is caly to
not.as:puifonsdpbet havclyi nrd Ssonvnsd in-a flaid in~
qdbable ' of {upplying the I[_>Ilac.:e of the air, which thez'

2 want:
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want: and it is the fame with regard to the lighted
flambeau. '

Several reafons render this explanation plaufible.
Firft, we have feen, that the animals, which fuffer'd
moft in the grotto, recover fpeedily and certainly, upon
being carried into the air before they are quite dead.
If the fymptoms, which they have undergone, pro-
ceeded from a matter, which had injur'd fome noble
part, infected the mafs of blood, or ftopp’d the courfe
of the fluids by fome contrattion or irritation-excited
in the folids; ought not the evil to laft, in confe-
quence of what was done, until the body were quite
cleared of this matter? They no longer throw the
animals into the lake, after taking them out of the
grotto, It was a vulgar error of long ftanding, but
now entirely banifhed, to believe, that that water was
to be their antidote. It would rather give the finith~
ing ftroke to drowning them, if they were put into
it, and-had not ftrength enough to {wim, and hold
their head above water. |

Secondly, a fort of refemblance is obferved between
. the animals, that fuffer inthe grotto, and thofe, that
are confined in an air extremely rarefied. It is well
known, that reptiles and infe@s die with greater dif-
ficulty and more flowly in the exhaufted receiver of
the .air-pump than quadrupeds and birds : with re-
gard to thefe laft efpecially I have frequently ob-
ferved, that, when they are employ’d for the experi-
ments of the air-pump foon after feeding, they perith
in an inftant, in ftraining to vomit. All this has a

deal of refemblance with what I have above
related of the cock, frogs, Lizards, bectles, flies, &,
which were confined in the vapour of the grotto.
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Thirdly, in fine, I have been informed by Mr.
Serrao, fecretary of the Neapolitan academy of fci-
ences, by Father La Torre, and feveral other learned
men of the country, that in the difle@ion of animals
fuffocated in the grotto nothing remarkable was ob-
ferved, excepting that the lungs were a little too flac-
cid or collapfed; a ftate fimilar enough to that of an
animal dead purely for want of air.

However, this teftimony is not to be confounded
with what the fame M. Serrao relates of the effeGts
of certain mofeta’s, which were feen for fome time in
the neighbourhood of Portici, after the eruption of
Vefuvius in 1737. Altho’ thefe dangerous exhala-
tions refembled that of the grotta in many refpe@s,
yet they differ’d from it in feveral others: they were
colder than the air of the atmofphere commonly is
in fummer ; they turned the ﬂc(ﬁ of animals livid,
that were kill'd by them; they gave a bad tafte to
water. Neverthelefs, by attentively perufing the ex-
amination * made of them, we find much reafon to
believe, that if thefe tranfitory or accidental mofera’s
had any bad quality more than the-vapour of the
grotto ; it was not fo much by that quality that they
were either mortal or offenfive to animals immerfed
in them, as by reducing them to an impoffibility of
breathing their proper element.

® See chap, 6. of the work above-cited,
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XL A Letter from the Rev. Patrick Mur-
docke, F. R. §. concerning the mean Motion
of the Moon’s Apogee, 20 the Rev. Dr.
Robert Smith, AMaffer of Trinity College
Cambridge. ,

Reverend Sir,

Read Jan. 31. P AST fummer, when I was to pay

175%  J 4 my refpe@s to you at Trinity Col-
lege, 1 gave you fome account of the warm difpnts,
then lately arifen between Mr. de Buffon and Mr.
Clairaut, two eminent academicians at Paris; the
latter pretending, that the Newtonian law of attrac-
tion is inconfiftent with the motion of the moon’s
apogee; and that its quantity ought not to be ex-

prefied by = of the diftance, but by two, or perhaps
more, terms of a feries, as:-; +. 5;4 Which new doc

trine Mr. Clairaut had got-inferted: in the memoirs
of the academy, and'Mt. deBuffory had followed him
clofe with another memoir, confuting it.

When T firft heard of this controverfy, it:wasim-
pofiible to judge of the validity of Mr. Clairaut's rea-
fons, becaufe he kept his calculus a profound fecret.
But an abfurd confequence of his new law of attrac-
tion occurr’d to me, as foon as Mt.'de Buffon men-
tion’d the thing, that, ¢ if we fhould put the at-
“ traltion, exprefs'd by his two terms, of an affumed
“ quantity G, and refolve the equation, there would

4 _ ¢ neceflarily
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- % neceflarily arife two different values of the diftance
. % x, for the fame attrattive force.”

Sufpe@ing therefore, that forae error muft have
flipt into Mr. Clairaut’s reafonings (as he himfelf
afterwards found there had) I refolved to try, whe-
ther, by an arithmetical calculation, from Sir Ifaac
Newton’s propofitions only, the motion in queftion

night not be accounted for. .

"The refult of this inquiry I thould have taken the
lberty to fend you before now, but that, other things
intervening, ¥ did not think of revifing and tran-
feribing it, tilt Intely ; that Mr. Walmefley having
made me a prefent of his ingenious treatife on the
fame fubje®®, it appears, that, however Mr. Clairaut’s
hypothefis is given up, yet a notionfill prevails, as if
Sir Ifaac Newton’s propofitions, concerning the mo-
tion of 4pfids, were mere mathematical fittions, not
applicable to nature.

How: far I have fucceeded in fhewing the contrary,
is now fubmitted to your judgment. And I, at the
fame time, embrace, with pleafure, an opportunity

of profeffing myfelf, with the higheft refped,

Revererd Sir,

Sadiflnll, 6 April,
175% Your moft obliged, and
moft obedient humble fervant,
Pat. Murdocke.

of
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3. Let S reprefent the fun, at an immenfe diftance,
7 the earth (fuppofed, for the prefent, atreft) P the
moon’s place in her orbit ADBC, in which C, D,
are the quadratures, 4, B, the fyzygies: then if PKX|
parallel to 4B, and cutting 7C in K, be produced
till KL is double of PK; and LM parallel to PT
meet 4B produced in M ; LM and MT will repre-
fent the difturbing forces of the fun, by which the
moon is urged in the direGtions PT, M7, See Prin-
cip. lib. i, prop. 66. and lib. iii. prop. 25, 26.

And if TR is made perpendicular to LM, the
force MT fhall be refolved into two forces as RT
and MR; whereof the latter, MR, taken from LM,
reduccs the difturbing force, in the direGtion PT,
to their difference LR.

4. Putnow PT (=LM)=1; PK, the fine of the
arc PC=s: and then TM (=PL=3s): MR::1:
that is MR=3s", ani LR, the difturbing force in
the dirc@ion PT, isas 1—3s"

When Cp, the moon’s diftance from the quadra-
ture, is an arc of 3¢§° 15 52%, in which cafe 1—
33*=o0, / and r coincide; and the difturbing force
vanithing, the line of the ap/ids becomes ftationary.

But if the moon’s diftance from her quadrature is
ftill greater, as at 7, then up exceeds ua ; and their
difference 2p is a force reprefented by —1— 34, at-
ing in the ‘direGtion T#. This force, at the fyzygies,
is double of 7C.

5. Whence, and from § 1, it follows ; that ¢ be-
ing the fun’s dilturbing force, in the direction CT, at
the quadrature; at any other point, as P, it will
be + ¢x 1—3s*. _ And that writing for ¢ the variable
quantity ¢ x 1—3s%, and AI for the fluxion of the

‘ arc
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"——"m}

arc C'P, the fluent of 4 x l/ Thaoxi—3e il give
rte x 1—3s*

the motions of the apfs. , |

6. The quantity ¢ being <4553 of the earth’s.
mean attractive force at the moon ; by computing, as.
above, it will be found, that while the moon moves
from C to p, through an arc of 352 15’ 52", the to-
tal regrefs of the apfis is to the arc Cp as 005404
(=n) to.unity: and that the fum of its dire® mo-
"tions, while the moon moves from p to 4, is to the.
arc pA as .o105707 (=N) to unity. .

It will be found likewife, by the inverfe operation.
hinted in § 2, that putting £=.00362552, and K=
0069611 ; +£ and — K are forces, which acting con-
ftantly, the one from C to p, the other from p to 4,
would produce the fame motions of the apfs.

7. The quantities £ and K might have been found,
pretty near the truth, only by fumming the ordinates
1L R, or 1—3s*, upon the arc 4: in which cafe we
fhould have had £=¢ x .648869 = .00370925, and
K=cx1.24018 =.006939 : and the motions thence
compated would not have been much different from
their juft quantity.. This however is mentioned, not
as if the method itfelf were fufficiently exact; but to
thew, that if] hereafter, in cafes, where the limits of -
the forces are incomparably narrower,. we fhall, in-
ftead of fumming the momenta, make ufe of a mean
force determined in a like manner, there is no fenfible.
error to be apprehended.

8. Hitherto we have confidered the body 7, round
which P revolves, as quiefcent; and it is thus authors.
Jave always confidered it: altho’ the cafe in nature,.

: ' to:
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to which they meant to apply Sir Ifaac Newton’s rule,
is widely different. The earth and moon revolve
about their common centre of gravity : their diftances
from which being inverfely as their maffes, and the
forces, by which ecither is attratted by the other, as
alfo the forces of the fun to difturb their motions,
being in the fame ratso; it follows, that the earth in
her motion round the coinmon centre of gravity will
fuffer difturbances every way fimilar to thofe of the
moon. And the whole motion of the apfis of the
moon’s orbit, refulting from the two difturbing forces,
will be near the double of what either of them could
produce feparately, round a fix’d centre *.

, 9. To

® <« Quatenus terra et funa circum communte gravitatis cemtrum
¥ revolvuntur, perturbabitur etiam motus terre circa centrum sllud
¢ a viribus vonfimilibus 5 [fed fummas tam virium quam motuum re-
¢ ferre licet ad Junam”’  Princip. p. 429.

And p. 141, - Apfis lunz ¢ft duplo vélocior circiter : but this has
been ftrangely miftaken, as if the author having revifed and printed
his gth fection a third time, and above forty years after it was in-
vented, fhould, after all, own, that it fignified nothing to his pur~
{i?fe. “;ould this be the ntl mokitur snepte, fo juftly applied to

ewton ’

See likewife, p. 323; where having deduced the motion of the
apfids of Jupiter’s fatellites from that of our mooan's, he adds,
¢ Diminui tamen debet motus augis fic inveritus in ratione § ad g,
¢ wel 1 ad 2, civciter, ob caufam, quam bic exponere non vacat.”

The reafon is not, that the orbits of Jupiter’s moons are lefs ex-
«centric than that of ours, as fomec have imagined ; for, ¢ augende
¢ wel diminuendo excentricitatem et inclinationem orbis, nen mutatur
¢ motus augis fenfibiliter, nifi ubi ecdem funt nimis magne,’ p. 180.
Is it not rather, becaufe the a&ion of the feveral fatellites upon their
‘priguary and upon one another, in all the poffible variety of direc-
tions, reduces the cafe of any particular fatellite to that of a ﬁngle
#ody revolving round a fix’d centre, vix. that of Jupiter’s fyftem?

 QF
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9. To determine which, we may conceive the earth
as revolving in an orbit that is already in motion from
the fun’s difturbing force upon the moon: the retro-
grade motion of the orbit, while the earth moves
from C to p, being nx Cp; and the dire® motion,:
for the reft of the quadrant, being Nx p 4; whence
it will follow, that the difturbing force =# affetts
the earth’s motion thro” an arc of her orbit equal to

Cp x1-n; and the force — K aés thro’ the arc

pAxTFN. And the motions of the apfis being in
the fame rat:0’s, if r is the regrefs of the 2pfis of the
moon’s orbit (determined as in §6) and p its pro-
grefs ; the regrefs of the apfis of the earth’s orbit will
be r x 1§ #, and its dire&t motion, p x 7—N. That
is, the whole motions of the apfis, refulting from the
fun’s action upon the earth and moon together, will
be (R=) rx2+fn, and (P=) px2—N; and the
. motions to be afcribed to either arc, r x 1§£n, and
P X 1—iN.

~ Now p, found as above, being 2082".9. and N=
0105757, Pis 4143".8. And the fame way, R=
1375"7 : whofe difference P—R multiplied by 4,
that is, 4 x 2768"=11072"=3° 4’ 32", is the direct
motion of the 4pfs in a revolution.

Firft correction for the moon’s variation. Fig. 4.

“10. In the foregoing calculation, it is fuppofed, that
. the moon’s orbit is nearly circular, more nearly in-
" deed than it poffibly can be, even abftrading from
its excentricity. For altho’ the moon had been pro-
jected with a direCtion and force to make her de-

fcribe
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feribe a circle round the earth, as EOL, the a&ion
_of the fun would have changed this orbit into an’
oval, as 04DBC; whofe greateft diameter, paffing
thro’ the quadratures CD, is to the leaft as 7075 to
69+ The reafon and determination of ‘which we
have in Princip. lib. iii. prop. 26, 28.

- 11. That this aGtion of the fun, and the figure re-
{ulting from it, muft leflen the mran motion of the
apogee, is eafily thewn. '

For let P be the moon’s place in her orbit, when
the apfis is ftationary, and EOL the circle of her
mean motion, cutting the orbit very near the octant
O, and PT in o: then, the accelerating forces of the
earth at P and o, being inverfely as-the fquares of
PT and oT, and the fun’s difterbing force at the
points P,0, being in the fimple dire& ratio of the
fame lines; o 7 being given, the ratio of the {un’s
difturbing force at the point P, to the earth’s accele-
rating force at the fame point, that is, the quantity ¢
in the theorem, will be as the cube of the diftance
PT : and, a fortiori, in every point of the orbit,
from the quadrature C to P, will exceed the mean
force at O, and its effe& in producing a retrograde
motion of the apfis will be greater.

For the remaining part of the quadrant, where

" the motion of the apfs 1s dire@, the force ¢ is indeed
greater than its mean quantity from P to O; but,
thro’ the whole oant 04, it is continually de-
creafing as the cube of the diftance from T: whence,
‘wpon the whole, that force, and its effe®, from P
to 4, fall fhort of their mean quantities at O. Seeing
therefore the dire® motion is diminifhed, and the re-
trograde increafed; their difference, that is, the d; ’
re



[ 70 ]
re@ motion i the quadrant CP A4 will be dix
minifhed. ' : :
But this mean motion will be diminifhed fornewhat,
likewife from the inequable defcription of the areas
(in prop. 26. Jik. iii) : on which account, the cubes
of the diftance PT muft be every whero increafed
or diminifhed in the duplicate 7477 of the moments
of. time.in which 2 given little angle is defcribed, to
the mean moment at the oant *, ,
12. By computing from thefe principles, it will
be found ¢
1. That the angle C7T" P, which was of 35° 14t
52" in the circle, will, in the oval orbit, be dimi-
nifhed to 340 43" 34" |
. 2. That the ratio of the mean of the cubes of the
moon’s diftances in the arc CP, to the cube of the
mean diftance, will be exprefs'd by 1.023916 (=g)
and

A

* To exprefs the diftance PT by s the fine of the angle CTP,
in an ellipfis not very eccentric : from any point P draw PK an
ordinate to the axis CD, and meeting the circumfcribed circle in
M ; draw likewife A f perpendicular to TP produced. Then put-

ting TC=1, T4=d, f_';_d = ¢ ; by conjoining the ratio’s of TP

: - T
to PK, PKto PM, PM to Pf, it will be TP=; {,
for the variable numerator 7 f, we might, becaufe of the fmallnefs
of the angle PT7M, write unity : but taking it rather of its mean
quantity m (=.999987 in the moon’s otbit) the diftances, whofe
cubes are to be fummed, will be 7
1-¢st ,

And the ratio of the moments of time to the mean moment Is

that of 110.23 to 109.734s*, by prop. 26, kib. i

tin whicﬁ
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and the like ratio, in the arc P4, by 9852467
=b). .
( 3? Multiplying therefore the forces 2 and —X,
found in § 6, by g and by b, fubftituting the products
for ¢, in the formula, with the arcs CN, and NG,
refpeiively, and finithing the operation as for the
circle, the regrefs, in a periodical month, will be
5548".3, and the progrefs 16489".8: whofe dif-
ference is the drie@ mean motion fought, 3° 21"
23,

13. But nearly the fame conclufion may bé ob-
tained, and with much lefs trouble, as follows :

In the circle CGD; take CM=35° 15' 52", and
thro’ P, the point where MK perpendicular to TC,.
cuts the orbit, draw 7PN meeting the circle in N,
Then, if R is the regrefs of the 4pfis in a circular

orbit, R xg{k will be the regrefs in the oval CP.4,

" In like manner, having infcribed in the orbit, the
circle Amb, and made‘a fimilar conftru&ion for the

seft of the quadrant Px _%'% £, will be the dire mo-

tion in the oval, P being the dire® motion in a
circle.

Thus, the angle of variation MIN being (in Dr.

Halley’s tables) 33’ 9", the fubduplicate razio of CM
" to CN will be 1.007927, and that of 4m to A5, or
of GM to GN, will be .99499. And therefore R (in.
§ 9) will be augmented to 1386".6, and P diminith’d
to 4123": whofe difference, multiplied by 4, gives
3° 2’ 25"%; exceeding the former only by about 4".
S ‘ 14. The
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14. The rule is founded in this, that if, from the
centre 7, a circulararc Ff be defcribed, including in
the angle CTN the fe&or F7/, equal to the elliptic
feGor CTP, the cube of TF, the radsus of this cir-
cle, may be taken for the mean of the cubes of the
moon’s diftances in the arc CP. And becaufe the
area CPT is to the feCtor CMT, as PK to KM, or
as TA to TC; and To or TE is a geometrical mean
between T4 and TC, it will eafily appear, that
TF3:T0%:CM::CN4$. And that P, found from
the tables, being (nearly at leaft) the ftationary point
in the oval, if the force £ is increafed in the fefquipli-
cate ratio of CMto CN, and the arc CN fubftituted
for A in the formula, we thall, by § 1, find the retro-
grade motion, of the apfss.

Now, when the conftant force +£ is given, the
* regrefs R is as the arc 4; and when A is given, and
k is but a little augmented, R is proportional to & :
in general therefore, if £ is but a little augmented, R
is as £Ax 4. Write & for the regrefs in the oval, R
ftanding for that in the circle, already found; and it
will be Q:R:: kx g_VfXCN:kxcM or Q=R x
! i
'g_%%’ according to therule. The like reafoning for

the dire& motion.

Second correction for the Excentricity. Fig. 5.

. 15. This equation is inconfiderable ; becaufe, altho’
the ratio of the difturbing force, when the moon is
at a greater than her mean diftance, is more increafed
than it is diminifhed in the oppofite points of her
_ orbit ;
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orbit ; this increafe is very near compenfated by the
comparative {mallnefs of the angular velocity.

Let ADa reprefent the moon’s elliptic orbit,
whofe centre is C, its axes Az, Dd, the mean excen-
tricity CT, and the circle of her mean motion M Dimd,
cutting 4ain Mand m. Then, becaufeit is a mean
motion we feek, generated while the axis 44 paffes
thro’ all its different afpe@s of the fun; we may con-
ceive the dire motion already found, of 3° 2’ 21"%,
to be produced by a conftant difturbing force — X, a&-
ing on the moon as fhe revolves in her circular orbit
MDmd ; and we have only to enquire, how much this
force, and its effe@s, are to be increafed, the moon
really moving about the fame centre 7, in the ellip-
g; arc AD; and how much diminifhed in the arc

a. ~

16. For which purpofe, the conftant force X isto be
increafed in the ratio of the mean of the cubes of
the moon’s diftances, in the arc 4D, to the cube of
TD or CA, and diminithed as the mean of the cubes
of the diftances in Da. Let the forces refulting be
K x G and £ x H; and thefe being fubftituted in
the formula, with the arcs 2 DM, 2 Dm, refpeively,
the fum of the motions found will be the whole
mean motion of the apogee, including the correction
for the excentricity.

Now k will be found to be .00§57337, and the ex-
centricity TCbeing .05505,and Q the quadrantal arcto
radius 1; the ratio G, or, which is the fame, the fefqui-
plicate of the time, in which the elliptic arc 4D is de-
{cribed, to the time in the circular arc DM, that is,

~—2’+7C i s d =%'—:I_ 2
DI la} will be 1.110942; and H ( DMC"
K =

-
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=.9001387: whence the whole motion, found as
above direGted, will be 10962" =32 2' 42" ; the
" corre¢tion, on account of the excentricity, being
only 21",

Multiply 3° 2’ 42” by 1.080843, and the pro-
du@ 3° 17’ 28" is the mean motion of the apogee,
in a fynodical month ; exceeding the quantity marked
in the tables by no more than 4.

17.0Of the ebliquity of the moon’s orbit, to the plane
of the ecliptic, we take no.notice: becaufe, altho’,
abfolutely fpeaking, a force in that plane, referred to
the moon’s orbit, would, thence, be diminifh’'d by
about - parts; yet, in the prefent cafe, the effet
of the obliquity is included in the firft determination
of the quantity ¢, from the periodical times of the
earth and moon; all but what belongs to the cor-
rections ; and which is only 110".x003=0".33, to be
{ubtracted,

18. The force ¢ is, itfelf, the effe& of the fun’s
parallax, and the total effe ; excepting only a fmall
difference between his action on the moon,; when
is waxing or waning, and when fhe is in the other
h{:lf of her orbit; neglected as altogether inconfider--
able.

Upon the whole, we may conclude, that, in this,.
as in the other phznomena of the celeftial motions,
the principles and rules of Sir Ifaac Newton are fully
confirmed and verified,

XII.
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XIL.Experiments made on a great Number o
living Animals, with the Poifon of Lamas,
and of Ticunas, by Mon/. Heriflant, Doétor
of Phyfic, and F.R.S. Tranflated from
the French, 4y Tho. Stack, M. D,

Read Jan. 31, IEUR de la Condamine, of

1750 royal “academy of fciences of
Paris, on .us icwurn from the voyage, which he
made in the inward parts of South America from the
coaft of the South Sea to the coafts of Brafil and
Guiana, by going down the river of the Amazons,
brought to Paris a fmall quantity of a very dangerous
poifon, much in ufe among the Indians of Lamas *,
Ticunas, Pevas, and alfo among the Yameos, who all
extract it by fire from divers plants, efpecially from
certain plants, which the French call Lianes.

Thofe favages are very dextrous at making long
trunks, which are the moft common weapon ufed by

K 2 the

* Lamas is a Spanifh village, or little town, in upper Peru, fi-
tuated in about feven degrees of fouth latitude to the weft of the
river of Guallaga. - The native Indians of this diftri& prepare a
famous poifon for poifoned arrows, different from that of the Ya-
meos, Pevas, and Ticunas, Indian nations, on the borders of the
river of the Amazons, towards the mouth of the Napo, in three
or four degrees of fouth latitude.

The poifon of Ticunas is the moft famous of all for its altivity,
They fay, that that of Lamas fooner lofes its force, but that it is
properer for certain animals than that of Ticunas. And it is the
common opinion, that that of Lamas being mixed with that ef
Ticunas becomes more violent and active by the mixture,
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the Indians for hunting, To them they fit little ar-
rows made of palm-trce, on which they put a litde
roll of cotton, that exatly fills the bore of the tube.
They fhoot them with their breath, and feldom or
never mifs the mark. Thisfimple inftrument advan-
tageoufly fupplies the defect of fire-arms among all
thofe nations. They dip the points of thefe little
arrows, as well as of thofe of their bows, in this
poifon ; which is fo active, that, in lefs than a mi-
nute, efpecially when frefh, it kills certain animals,
from which the arrow has drawn blood.

Monfieur de la Condamine fays, in the abridged re-
lation of his voyage, that ¢ when he arrived at Cayenne,
¢ he had the curiofity to try, whether this poifon,
“ which he had kept above a year, ftill retained its ac-
* tivity ; and, at the fame time, whether fugar was
“ really as efficacious a counter-poifon as he had been
« aflured. Both the experiments were performed, fays
-« he, in prefence of the commandant of the colony,.
« of feveral officers of the garifon, and of the king’s
« phyfician.

« A hen, flightly wounded with one of thefe lit-
¢ tle arrows, the point of which had been dipp’d in
¢« the poifon thirteen months, at leaft, before the
“ trial, blown thro’ a trunk, liv’d half a quarter of
“ an hour: another, prick’d in the wing with one
“ of thefe arrows, newly dipp’d in this poifon diluted
¢ with water, and immediately drawn out of the
“ wound, feemed to doze a minute after; con-
 vulfions foon came on, and, tho’ we had made
‘ her {fwallow fome fugar, fthe expired. A third,
« prick'd with the fame arrow, dipp’d again into
“ the poifon, having been inftantly affifted b)} the

(14 ame
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‘“ fame remedy, fhew'd no figns of being indifpofed,
“ e u '

I was ftruck with amazement on reading thefe
facs : but my furprize was foon follow’d by a defire
of repeating thofe experiments myfelf, and even of
trying them on different forts of animals.

Monfieur de la Condamine, to whom I imparted
my intention, offered, with the beft grace in the world,
to fatisfy my curiofity, and for that purpofe made me
a prefent of a certain quantity of this poifon: and the
refult of the experiments, which Imade with this fame
poifon, will be the fubjet of this memoir.

I will begin the detail of thofe experiments by
that of two accidents, which had like to have difabled
me from profecuting the work I had undertaken ;
having very narrowly efcaped death.

The firft accident happen’d thus: M. de la Con-
damine had forewarned me, that, when the Indians
defigned to ufe their poifon (which, in colour, con-
‘fiftence, and even in fmell, has a great deal of re-
femblance with Spanith liquorice) they diffolved it
in water, and then evaporated it on a flow fire to the
confiftence of a foft extract. I made this prelimi-
nary preparation in a {mall clofet, in which a young
lad was attually at work; and I did not think
of making him quit it, becaufe I did not imagine,
that the poifon, of which I intended to make trial,
could produce any bad effeéts, without being intro-
‘duced into the blood, by the opening of a wound.
Nor did I then recolle& what M. de la Condamine
had told me; which is, that, while they are pre-
paring this poifon in the country, they oblige fome

criminal old woman to take care of the boiling of
this
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this poifon, after thutting her up alone in a feparate
place: fo that, when this woman dies, ’tis a fign, that
the poifon is fufficiently boil’d; and that it has all the
qualities requifite to make it good. But I was foon
made fenfible of my imprudence: the door of the
clofet, where the young lad above-mention’d ftaid,
was open; and from the next chamber I faw, that
- the lad, who had been therc about three quarters of
an hour, fat ftill, with his arms acrofs. I began to
reprimand him for his lazirefs ; but he excufed him-
felf, by anfwering, with a trembling voice, that he
was fick at heart, and felt himfelf very faint. “Tis .
eafy to imagine the uneafinefs, which this fight gave
me; but luckily it coft me no more than the fright.
I made the lad come out of the clofet immediately,
led him down into the yard, and made him fwallow
a pint of good wine, in which I had diffolved a quar-
tern of fugar. He recover'd his ftrength by degrees,
and was foon able to return to his own home, very
merry and happy, without the leaft notion of the
danger he had been in. Some days afterwards he
came to me, and aflured me, that he had not felt
the leaft indifpofition fince the day in quettion.

The fa@& above related was'thocking enough to
make me abandon my proje@: however, curiofity
got the better of my fear; and I even took a firong
fancy to repeat the experiment. It would be inhu-
man, not to fay criminal, to make it on any other
perfon but myfelf: wherefore I refolved to run the
risk, or rather, I perfuaded myfelf, that I thould run
none, becaufe I thould be timely enough to flee from
the danger, as foon as the effect of the poifon fhould
come to a certain pitch, Befides, I was encouraged

by
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by the good fuccefs of the foregoing example.
Therefore I difpofed of every thing as at the firft time,
and I ftaid in the clofet. In about an hour’s time I
perceived my legs to bend under me, and my arms
became fo weak, that I could fcarcely ufe them. I
had but juft time enough to come quickly out of the
clofet, and get down into the yard; where I order'd
wine and fugar to be brought me, as I had before
done for the young lad.

Such was the firft danger, which I incurred in pre-
paring the American poifon: the fecond was not in-
ferior to it. )

After having diffolved the poifon of Ticunas in
water, and reduaced it to the eonfiftence of an extraét
in the manner above defcribed, I put it’into a phial,
which I ftopped very exattly, and locked up in =
desk, till I thould have occafion to ufe it in the ex-
periments, which Iintended to make. I began thefe
experiments on the 6 of June 1748; which was fo
hot a day, that I ftripped to my fhirt, and had my
breaft and arms expofed to the air. In my left hand

I held the phial, the cork of which flew up to the
~ cieling with vaft rapidity. At the fame inftant there
iffued out of this phial a yellowifh vapour, of a very
penetrating {mell, which was foon followed by the
extract itfelf, that fpread itfelf all over the rim of the
neck of the bottle. 1 was fo ftupified at this unex-
peted accident, that I imagin'd (as it was very pof-
fible) that the bottle was broken in pieces : and as foon
as 1 faw my hands, arms, and breaft, colour’d in
feveral places by the poifon, which had befprinkled
them in the explofion, I look’d on myfelf as a dead
man : which muft certainly have been the cafe, if

3 th:
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the bottle had burft, and the pieces of glafs had"
fcratched or cat me. But luckily that did not hap-

pen; and I foon refumed courage; when, after fome

minutes, I found myfelf quite as well as before the

explofion of the poifon, the effect of which is almoft

- inftantaneous; and it gave.me no other trouble than

to wath and dry myfelf very carefully.

From this accident I learned, that this poifon, thus
prepared, ought ndt to be put into glafs bottles clofe
ftopped, but fhould rather be kept in a glazed earghen
pot, covered with paper only ; fince it was fufcepti-
ble of fo great an effervefcence. Wherefore I put it
- into a gallypot ; and the experiments, which I made
with this fame poifon a good while afterward, con-
vinced me, that there is no reafon to apprehend, that
it would lofe any of its activity by evaporation.

Thele two facts plainly thew, how much precau-
tion ought to be taken, when this poifon is to be
ufed. And we fhall be the better convinced of it,
when we confider, that one fingle drop, conveyed
directly into the blood by a puncture, &c. is fome-
times fuffieient to kill, or at leaft to caufe great dif-
turbance in the animal ceconomy. It is quite other-
wife, when taken in at the mouth; for then it
does no fort of mifchief, asI fhall prove in another
place. :

Let us now pafs to the experiments, which I have
repeated a number of times on different fpecies of
quadrupeds, birds, fithes, infects, and reptiles. But
I muft firft obferve, that, of all thofe animals, none
but quadrupeds and birds were killed by this poi-
fon, as will more particularly appear by the journa}

©
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of my experimenits: the others, viz. the fithes (),
the infe@s (4), and the reptiles (¢), were not killed,
~ tho’ feveral of them feemed to be diforder’d by it.

I have verified what M. de la Condamine fays, in
the account of his voyage, relating to the ufe, that
may be made of animals killed by this poifon, with-
out apprehending any ill confequences to thofe, who
eat of them. Ineffe&, I have eat rabbits, which I
had killed with this poifon, and afterwards made fe-
veral other perfons eat of them ; and not one of us
perceived the leaft indifpofition.

Fournal of the . Experiments.

On the 6 of June 1748, I made a little wound, of
sbout three lines long, in the left hinder leg of a
rabbit of fix months old : into this wound I put a bit’
of cotton foaked in the poifon of Ticunas: the crea- -
ture died fuddenly in my hands, without giving the
leaft indication of having felt pain, and even before I

could apply a bandage to the wound. _
~ 'The fame-day I repeated this experiment on eight
other rabbits, and .on four dogs: they all died in a
minute, or thereabout. v : "

‘The feventh of June of the fame year I dipp’d the
point of a lancet into the poifon : and with this in-
ftrument I prick’d four cﬁts and two rabbits, fome

: in

(a) Thofe, whichI employed, were the carp, the eel, the pike,
the gudgeon, thebarbel, and the tench. , .

(6%‘l As caterpillars, bees, different flies of two and four wings,
the grillo-talpa, butterflics, may-flies. |

(¢) For cxample, carthworms, vipers, fnakes,
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ip the head; and the others in the paw, * The rabbits
" died i 28 fhost time as the preceding day ; but the
cats held out about thsee minutes. It is to be ob-
ferved, that cech time, that X prick’d an apimal, I
took care o make a new dip of the lancet into the

The fame day | made 2 little wound aheut two
lings long in the right hinder leg of a rsbbit, and
put into it a fmall pledget of cotton foaked in the
extract of opinm. diluted in a little f{pirit of wine:
but this did net caufe any diforder in the creature;
nor did arfenic, which I applied to another in the
fame manner. In fine, to 2 third I made ufe of the
extrac of white hellebore, and I perceived, that this
apimal; became reftlefs, pearly as I had aobferved in
the animals, that died: by the effect of the poifen of
‘Rigunss. Howewer, this. rabbit did not die, but
fell ipto. a_fudden. fit of fury, which went off in
abont eight minutes. I have likewife fhade. trial of
this extrack on other rabbits, dogs, and cats:; and the
cffeCt was the fame, moreorflgﬁ. Oﬁlaell;mexf-_v
trals, which I' employed,. as, for example, o
henbane, nightthade, tobacoo, ére. 1 found nese:but.
that of white hellebore, that feem’d to raife fome
litgsle diferder in the animal cecomomy. The cfiential
oil .of the lewro-cerafus did not incommode . the ani-
mals, into whofe mafs of blood I conveyed it, in-
flead of the poifon. : :

The cighth of June, with 2 lancet I made a very
fmall incifion between the ears of a cat, and with a
pencil I potinto is 2 drop of the-poifon of Ticunas
mixt with that of Lamas: in an inftant the creature-
died between my hands, '
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June the ninth, ¥ put fome of the famé poifon in-
to {mall wounds, which I made in different parts of
infe@s, reptiles, and fithes; and not one of them
died of it. A |
"Fhe fame day I made a wound, that penetrated
into the cavity of the abdomen of a large cat, with.
aut hurting any of the contained parts; and, with
@ crotchet, holding up the integuments, to keep them
from touching the abdominal vifcera of this animal,
that lay on its back, I introduced the end of a fun-
nel, and thro’ it poured into the cavity of the abdo-
men about half a drachm of the poifon of Lamea
orixt: with that of Ticunas. By this management k
intended, that tle edges of the wound fhould not
be wetted with the poifon, and that it theuld touch
nothing but the furface of the abdominal viftera,
E muede a future of one ftitch to join the lips of the
wound, and & kep:h ;he-inﬂeg}xumeat;s conftantly fuf-
i, to nt their touching the peifon: and in
mmm that I fucceeded.. A?grlff.i:n the crea~
tare did: not feemr to- fuffer much from this opera-
tion; but in:an hows's:time he died, with fuch-vie-
lent convulfions in histhroat, . that-it- was-almeft im-~
poflible for him to breathe. ..
~ June the teath; I prick’d with. 2 laneet: the left
fore leg of alarge fat‘cat, and .put in a drop of the
poifors of-the Ticunas. L let this aninal raa loofe
about:the>room, without . drefling. the wound. By
the time he hed made a tuwn round the roem;, he
feern’d very: reftlefs:and timorous: his legs tail’d himyg
he: layv it -on: his bolly; - and - I remarkedy  that ths
fkin all oworhis bodyotrentbled:confiderably ; the Imig
obhis tail ftood up, and hiISJ paws were agitated with
2 a
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a frightful tremor.  All this while the animal made
no noife: in fine, his head fell all’at once between his
fore legs, and he died in four minutes after the in-
fertion of the poifon. , :

June the twelfth, I made the fame experiment on
two other [cats, and on three dogs: thefe animals
feem’d to fall fick almoft in an inflant: the cats had
their hair briftled up, and their bodies gatherd inta
a heap : they fcratched the ground with their fore-
feet. The dogs did the fame, and all of them had
a languifhing look, and their eyes bathed in tears
fome of them looked at me ftedfaftlv, and madea
mournful noife : they were h a fhivering,
and, in fine, they became in their feet
only ; after which they dieu, wrning weir head very:
quick to the right and left, with their mouth wide
open. During this fcene, I perceived a fpafmodic
contra®tion in all the mufcular parts of the neck.

The fifteenth of July I pricked a hawk in the left
claw: into the puncture I introduced a fmall drop
of the poifon of Ticunas mixt with that of Lamas,
and then fet the creature at liberty. From that mo-
ment it was impoffible for him to fly ; the moft he
could do was to perch on a ftick, which was within:
fix inches of the ground. There he thook his head
feveral times, as if to get rid of fomething that feem’d
troublefome in his throat. His eyes were reftlefs,
and his feathers were all briftledjup. In fine, after fe-
veral gapings, his head fell all at once between his
legs, and he died thus with his wings expanded. The
time he fpent in dying was three minutes from the:
infertion of the poifon, I repeated this experiment

——
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on féveral forts of birds (4), and they all died with
pretty much the fame fymptoms as thofe above-
mentioned, and in as fhort a fpace of time. I made
fix of thefe birds fwallow a good dofe of fugar, be-
fore inoculating them with the poifon: three of them
efcaped death, but the other three died very foon.
Moreover, the moment after inferting the poifon into
four other birds, I made them fwallow a good deal
of fugar; but that did not prevent their dying, al-
moft as foon as thofe, that had taken none. I
made other birds fwallow fea-falt inftead of fugar;
and not one of them recovered, whether they took
it before or after the application of the poifon.

July the 16, I puta little of the fame poifon into
a fmall wound, Wll'ril::h I had made in the right fore-
foot of a young rabbit. The moment this opera-
tion was performed, I cut off that foot above the
place of ifertion of the poifon. Idrefled the ftump,
and the animal did not die. Some days afterwards, I
repeated this experiment on two large , and on
a fi:mb; and ngtcr one of them diei s

July the 20, I made a tight ligature on the right
hinder leg of a young rabbit, in order to fee, if I
could thereby prevent the poifon from penetrating
too quick into the mafs of blood. That done, I put
a drop of the poifon of Ticunas and Lamas into a
fmall wound, which I made below the ligature : but
this notwithftanding, the animal died inlefsthan twor
minutes.

July

(@) As pigeons, hens, blackbirds, fparrows, ducks, geefe, and'
mgpiﬂ. ‘
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July the 22, I poifoned the point of a fword with
the fame poifon ; and with this fword I pierced the
left thigh of a large cat, which died in a minute,
without fthewing any figns of fuffering.

July the 24, after having introduced fome of the
fame poifon into little wounds, made ip the legs, and
other parts, of feveral dogs, cats, foxes, and horfes, L
immediately applied a red-hot iron, or burning chac-~
coal, on the wounds : not one of thefe animals died :
but this operation muft be performed very fpeedily.

July the 30, I pricked a great number of rats and:
mice in the feet with a lancet, after poifoning its
point. They all died in lefs than a minute, after
being tormented with a frightful thivering, which was
immediately followed by an almoft. general palfy.
"The fame thing happened to moles, which I made
ufe of for this experiment. .

Auguft the q, I made a fmall wound in the left
hinder: leg, of a pig of three months.old; and then I
Rut intp it twa drops. of the.poifon .of Ticunas: this
creature died in fix minutes. Frepeated this experi-
ment an two young wolves, which died in the fame
fpace of time, | a

Auguft the 7, Iicut off the tip of the ear of: fix
puppies, and rubbed the part with the poifon of Fi~
cunas : not ong, of thefe animals died of this opera~
tion. Two days after, I-thaved the.Inip offof their.
backs very clofe, and rubbed the part withthe fame
poifon: they all died in lefs than three minutes. ‘

The 10, 11, and 12 of the fame month, into
{fmall wounds made in different parts of the body of
feveral - dogs, cats, polecats, guinea-pigs, &c. I in-

ftill'd feven, or eight.drops. of sblogd, which I.drew
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from the v#na cava of a dog, whichI had killed with
the poifon of Ticunas mixed with that of Lamas.
"Thefe animals did not die indeed, but were plainly
indifpofed ; inafinuch as they loft their vivacity, and
became very fullen. Eight days after this experi-
meit, I repeated it on thefc fame animals; and
then theybecame ftill weaker and fainter. In fine, the
next day I made it a third time on them, when they .
languithed four or five days, and then died.

* Auguft the 15, after having put fome of the fame
poifon into a wound made in the right hinder leg
of fix horfes, one of which was a very vigorous
ftone-horfe, I quickly bled them all in the neck ad
animi deliquium : two of them efcaped with life ;
but thofe, that were the weakéft and moft worn out,
could not ftarid againft this operation. Two days
afterwards, I again pricked thofe horfes, that did not
die of the laft experiment; and then they died in
about eight minutes.

. I made the following obfervations on thefe ani-
mals, from the infertion of the poifon to their death.
The mufcle, wounded by the incifion made for in-
finuating the poifon, was contracted and relaxed al-
tetnatively, juft as it' happens in-animals freth killed :
this lafted about two minutes; after which thefe ami-
mals feerird reftlé(s and immpatient, endeavouring tor
ferape the giound with their fore-foot, which I had’
fufpended’ in the air with a cord, to prevent their
running away. Sometimes alfo they made 2 fudden .
effort, as if to get away, which lafted the fpace of
two mhinutes ; after which' they grew quiet, and
amufed themfelves with nipping the: grafs, but not in
a-mafural manner. ‘Then their refpiration became

very



very difficult; and, tho’ the weather was very hot,
there vifibly came out of their noftrils a vapour, like
that which iffues in winter in the time of expiration.
A minute after, I obferved, that thefe horfes endea-
vour'd to reft the fufpended leg on fomething: and,
in another minute, I perceived the fore-leg, that
refted on the ground, beginning to grow weak, and
bend ; which occafion’d thefe animals, to fall for-
ward, and rife up again, alternately, with more or
lefs difficulty. In two minutes more, their hind-legs
grew weak, and bent under them, like the fore-legs;
and, in fine, thefe animals fell down like a dead
lump, without being able to rife again, tho’ I whipp'd
them heartily. Then their fides began to work, and
the whole habit of the body was feized with a dread-
ful horror. I whipp’d them, and prick’d them with
a pin; but in vain; for they gave no fign of feeling. -
All the mufcles of the trunk and extremities were
become paralytic; and none retained their attion, but
thofe of refpiration, and thofe of the ears and eyes.
Thefe creatures continued in this condition about two
minutes ; after which I obferved, that their refpira-
tion grew {o operofe, that each infpiration confifted
of three fucceffive attempts, and then followed a moft
precipitate expiration, accompanied with fo violent
an hiccup, that, the body bending double, the hind-
legs were pulled quite to the fore-legs. In fine, this
manner of taking in and letting out breath lafted one
minute ; in which time their eyes were darkened, and
death enfued.
" I opened the dead bodies of thefe horfes, and ob-
ferved as follows : :
The
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oThe blood was of a deep-brown colour, and
fpouted out in a full ftream, which'lafted near a mi-
nute, both from the arteries and veins, which I cut,.
This phznomenon furprized me much, as well as the
horfe-flayer, who attended'me, and affured me that
he had never feen the like. The mufcles were flac-
cid, blackith, and very cold. The heart was f{o vio-
lently contracted, that, in cutting it acrofs, I could
not fee any appearance of the ventricles, until I pull’d
their fides afunder by force. - The lungs and liver
were ftuffed with blood.

In making the {mall wounds, for introducing the
poilon, great care muft be taken, to avoid cutting
any trunk of any artery or vein; becaufe, when that
happens, the blood, that iffues out, carries off a good
part of the poifon ; which makes theanimal pine more
or lefs without dying; or, if he dies, it is in a longer
or fhorter time, according to the quantity of the poi-
fon, that has got into the veflels, and been mix’d with
the circulating fluid. This thing happen'd to me at
M. de Reaumur’s houfe, in trying the experiment on
one of his mares, which had been condemned to the
layftall. This beaft lived above four hours, becaure
the wound bled abundantly, and hinder’d the fuccefs
of my experiment, for the reafons alleged above.

On the 18 of November I took a little fteel ar~

row, of the following fhape and fize,
. /

and p<.)ifoned it with'the poifon of Ticunas mix’d

M with
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with that of Lamas. I caufed this arrow to be fhot
into the right hinder leg of a bear, belonging to M.
de Reaumur, which he wanted to have killed, in
order to put it into his cabinet of natural hiftory.
The creature immediately roared out, from the an-
guith of the puncture ; after which he made a tour
round the ftable, in which he was, without feemin
to be in any pain. Soon afterwards he fell on his
fide, and died in lefs than five minutes, having his
throat fqueezed, as if he had been ftrangled.

M. le Chevalier de Groflée had an eagle, which
he had kept a good while in his court-yard, and in-
tended to make a prefent of it to M. de Reaumur,
to adorn his cabinet, but wanted to know, how to put
it to death without damaging the feathers, M. de
‘Reaumur fent him the fame arrow above-defcribed,
which I had frefh-dipp'd in the poifon ; it was ftruck
into the wing of this large bird, which dropp’d down
dead in an inftant.

Such are the chief experiments, which I made
with the poifon of Ticunas and Lamas: and here
follows the refult of my obfervations.

1. In almoft all the animals, which I killed with
the poifon of Ticunas and Lamas, I obferved, that,
in general, they fcemed to feel little or no pain be-
fore dying, by the ation of this poifon. -

2. That, before they die, thefe animals are feized
with a fudden and almoft univerfal palfy.

3. Tho’ the colour of the blood feemed to me to
be altered in certain animals, yet we ought net to
draw any inference from thence; becaufe, in many
others, tﬂc blood had undergone no fort of alteration,
cither in colour or confiftence.

4.
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4. ‘Thatall the mufcles are fo vaftly contradted in
the animals thus poifoned, that there 18 not a drop of
blood to be found in them, whatever way you cut
into them. Thefe mufcles are clammy to the touch,
and feem to approach the condition of fleth beginning
to be tainted, which f¥ls clammy.

§. That I do not know a more certain rule for
determining, that an animal died by the energy of this
poifon, than this ftate of the flefh, which feels clam-
my immediately after death: but a perfon muft have
handled it more than once, if he would avoid being
miftaken. ' _

6. That the whole mafs of blood, during the ae-
tion of the poifon,-is carried in abundance into the
liver and lungs. '

7.  That neither fugar nor fea-falt ought to be
regarded as a fpecific antidote ; becaufe the poifon
(éj);crates fo quick, that it does net allow time to

efe drugs to act, fo as to prevent death. I have
found nothing but red-hot iron applied in time, that
cures with fufficient certainty.

8. That the more the animal is of a lively and
fanguine coaftitution, the more fpeedily and forcibly
the poifon ads.

9. The luftier and fatter the animal is, the more
poifon and time alfo are required for producing the
expected effets. -

Before I make an end, it is worthy of obfervation,
that the poifon muft be dried on-the inftrument, be-
fore it be ftruck into the animal, which we intend
to kill : for, if it be liquid, it remains on the outide
of the wound, while fhe inftrument penetrates into

' M2 the
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the fleth: in which cafe, either the animal dies npt at
all, or at leaft with great difficulty : as it happen'd
to me at M. de Reaumur’s houfe, with regard to a
young wolf, which did not die, tho’ the arrow above-
mentioned was ftuck into one of his thighs; becaufe
the poifon, which it retained from the dip, conti-
nued liquid, and remained on the outfide of  the
wound made by the arrow in piercing the flefh.
Wherefore time muft be allowed to the poifon to
grow hard on the inftrument, which is intended
to be ufed; that fo, entering into the wound to-
gether with the weapon, it may be there diluted,
and carried in the courfe of the circulation to
thofe parts which it muft affe@, in order to caufe
death.

XIIL. Tke Cafe of a W oman, from whom the
Bones of a Feetus were extratted. By Mr.
Thomas Debenham, Surgeon, at Deben-
ham 7 Suffolk. Communicated by the Rev.
Myr. ]. Clubb, Picar of that Parifb, to
William Battie M. D. F. R. S. '

Read Febr. 7. N the 25 of April 1749, the wife
1750 of one Benjamin Laft, a cooper,
in the parith of Debenham, in the county of guf-
folk, aged about 34, years, being pregnant of her
eighth child, had all the fymptoms of a woman in
' labour.
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labour. Accordingly, a midwife was fent for ; who,
from the violence of the pains, expetted, that fhe
would foon be delivered; but, to her great fur-
prize, nothing enfued but a lofs of blood, and the
pains were confiderably abated. A fever immedi-
ately came on, which caft her into an exceflive
faintnefs, and lofs of ftrength, accompanied with a
naufea. , ‘

On the 26 of May, I was defired by her husband
to vifit her; and, by the account fhe gave me, I
much fufpe@ed, that the muft have mifcalculited
with regard to her time; and I propofed to examine
her: but the, out of a miftaken modefty, not com-
plying, I contented myfelf with cooling injetions,
mild cathartics, and cordial powders, &c. ; by the
ufe of which medicines fhe grew better; and, on the
26 of March following, undertook to walk a journey
of 14 miles. .

I heard no more of her for the prefent ; but, on the
27 of April 1750, the pains returned, very much like
thofe of labour ; which obliged her husband to call
me out of bed. I immediately gave her-an ano-
dyne, which abated her pains, and compofed her to
reft.

On the 14 of May, fhe felt a pricking pain in her
navel, with a fwelling and rednefs, which, in a few
days, appear’d like a boil ; when, being defired to
infpe& the tumour, I applied an emollient cataplafm.
‘The next morning, upon removing my dreflings, a
fetid matter enfued ; whereupon, dilating the {mall
finus with my fciffars, the fcapula of a fatus pre-
fented itfelf. On the 25 of July, by the dirc&ior}

. o
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of a phyfician, I undertook, by making a circular
incifion round the navel, to enlarge the orifice into
the cavity of the abdomen, in order to extraét the fz-
tus that way: but the woman being very weak, and
mt;ch emaciated, I could now only take off the fra-

a. ,

The next day, I extratted one whole arm, fome
ribs, part of the vertebre, ¢rc. and, the day follow-
ing, the greateft part of the remaining fzfus, except
the cransum, which feem’d to adhere to the inteftines.
This determined me to proteed very cautioufly, and
not to attempt the removal of it at once, but piece-
meal, and by degrees, as opportunity would give me
leave ; which I did with my forceps: but, notwith-
~ ftanding all my care, the fharp edges of the broken

pieces of the cranium tore the inteftines, fo that the
Jwces iflued from the wound at every drefling for
feveral weeks together. .

The wound was daily drefsd with dry lint, {pi-
ritwous fommentations, and cataplafms. Inje&ions,
made of fack and warm water, were found of
great ufe, thrown in in large quantities; and (what
is well worth obfervation) feveral parts of the bones,
as the tibia, fibula, &c. were difcharg'd by the
vagina.

By the means above-mention'd, and proper band-
ages, the wound was thoroughly deterged, incarned,
and, by the ufe of epuldtics, completely cicatrized ;
and the woran is now perfe@ly recovered, and fince

" grown fat.”

N. B.
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N. B. After the difcharge of the whole fztus, the

patient had milk in her breafts, as upon a natural
delivery. ‘

Debenham, Jan. 18, )
o 5Jx . | Tho. Debenham.

XIV. WNew Difcoveries relating to the Hiflory
of Coral, 4y Dr. Vitaliano Donati. Zran/
lated from the French, 4y Tho. Stack,
M. D. F.R. S.

Read Feb. 7. § g ORAL is known to be a marine
- trse vegetation, which in fhape nearly
refembles a fhrub ftripped of its leaves.

§ 2. It has no roots, but is fupported on a broad
foot, or bafis, which adapts itfelf, as wax well-
prefs’d, and fticks to any body in all its parts, with
fuch firmnefs, that it is utterly impoffible to difen-
~ gage it. The fhape of this foot is not always the
fame; but, for the moft part, it approaches to ro-
tundity (Tab. IIL. Fig. 1. n, 7). The only ufe of
this part is to hold the coral fixed, and fupport it ;
not to nourifh it: fince there are found pieces of
coral, with their feet broken off, and feparated from
the place that fupported them ; which pieces never-
thelefs continue to live, to grow, and to propagate,
at the bottom of the fea.

§ 3.7 From this foot arifes a trunk, ‘generally fin-
gle, the greateft thicknefs of which feldom cxceeds
an inch Paris meafure, as I have been aflured by old
coral-fithers.

§ 4
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§ 4. Out of this trunk the branches fhoot, which
commonly are few in number ; and they afterwards
divide into feveral fmaller and flenderer branches.
For the moft part, the branches are disjoined, and
ftand feparate ; but yet it is fometimes obferved, that
two or more branches fpring from the foot united
and parallel, and, as it were, clung together fo inti-
mately, that the place of their union cannot' be dif-
tinguithed. We frequently fee two branches adhere
and unite in the fame manner, in whatever place they
happen to touch: and I have likewife obferved,
that, from two branches thus united, there arofe af-
terwards but a fingle branch.

§ 5. One thing feems to me worthy of notice ; .
which is, that, if a fhell happens to ftick to the
trunk or branches of the coral, it is in time furround-
ed and covered, either in part, or in the whole, with
the fame coralline matter, to which it ftuck.

§ 6. The greateft height, to which I have feen
coral rife in the Adiiatic, is a Paris foot, or fome
little matter more. And even this height is very rare
in that fea.
~ § 7. The trunks, as well as the branches, are com-
monly round ; and yet we frequently find, that fome
are flatted and broad, of which I have fome fpeci-
mens in my colletion. , v

§ 8. The foot, trunk, and branches of this fea-
production are of one uniform matter ; that is, they
are formed of a fubftance homogeneous in all its
parts, and of a bark or coat. o

§ 9. The fubftance forms the inward part of the
coral ; and this, even at the bottom of the fea, is of
an hardnefs little inferior to that of marble. At the

ends
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ends of the branches it is not fo hard es the bark; in
fome places near the ends it is of equal hardne(s
with it; but in the thick branches and trunk it is
harder. :

§ 10. This fubftance, being obferved by a mi-
crofcope, in corals of one colour, as the red, and
thofe which are not corroded by worms, appears
uniform, fmooth, without {pots of other colours,
without holes or pits, but-quite even, hard, and ca-
pable of a perfect polith.

§ 11. But it is otherwife, in corals of more colours
than one; as, fometimes, in thofe of a yellowith
rofe-colour, and thofe of a rofe-colour. For I have
fome branches of thefe, the tranfverfe feGions of
which exhibit different lines, or annular bands (Fig.
D. s, s, s, 5,) whereof one part is a rofe-colour, and
the other yellowith, others white, and others more
or lefs charged with colour, which form concentric
circles, D. a, like the coats of an onion.

§ 12. The fame fort of annular lines is obfervable
in red coral a little burnt, but they are of a grey co-
lour, and parted afunder by a line of a deep-brown
grey (5,5, s, Fig. D.).

§ 13. When this fubftance, tho’ very hard, hap-
pens to be ftripped of its bark, either by age, or fome
other accident, it is liable to a fort of feredo, or worm
which is a {mall animal, that enters into the body of
the.coral by very {mall holes, (Fig. C. a4, a,) gnaws
its infide, and makes itfelf roundith cells therein,
(C. s, 5,)- Thefe cells have a communication with

each other, (C. a, a,) and are feparated by very thin
~ partitions, which weakens the coral extremely, and
makes it brittle and imptopﬁ_r for any fort of work. -

$ 14.
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- § 14. There is alfo another worm, which pafles
thro’ the coral tranfverfely from fide to fide, and in
right lines, by ftrait cylindrical holes.

It may not be improper to take notice here, that
the hardeft marbles, lying in the fea, are liable to be
corroded in the fame manner. ,

§ 15. The furface of the fubftance of coral is fur-
rowed and wrinkled (Fig. B. Fig. D. ¢, u,). The
wrinkles begin from the foot, and afcend, always
nearly parallel, to the trunk and branches. However,
thefe wrinkles are not fo deep in the flender branches,
and fometimes are not vifible there: but they are al-
ways more elevated, and more confiderable, in the
thick branches and trunk : they are not fmooth, but
uneven, with knobs or bumps on them, and the fur-
face, as it were, compofed of very little hemifpheres.

§ 16. This fubftance of the coral, being. expofed

to.a ftrong fire, is' reduced to a very fine ath-colour'd
powder. As common afthes, when taken clean from .
burning charcoal, and examined by a microfcope,
exhibit a fort of fkeleton, compofed of the fibres
and veflels of the wood; fo the afthes of the fub-
ftance of coral fufficiently point out, of what fort of
,parts it is compofed. The microfcope difcovers
therein afthes, formed of very fmall white corpufcles,
united in clufters; each one of which is nearly {phe-
rical. The afhes of the bark of the coral are of the
fame fhape and colour ; fo thatthe fubftance of coral
agrees with its bark in the primitive and conftituent
parts (if I may be allow'd the expreflion) which
feem to be the fame in both.

§ 17. In pieces of coral broken tranfverfely, I
have often obferved fome prominent wrinkles, which,

difengaging
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difengaging themfclves from the exterior wrinkles
above-mentioned, ran towards the center (Fig. D. «,).
Hence it plainly appeared, that there is an affinity or
connexion between the interior and exterior wrinkles.

§ 18. To the exterior wrinkles, and to the whole
outward furface of the hard part of the coral (Fig. D.
a, s, e, s,) there is clofcly attached a white or pale
pellicle (Fig. D. g, E. n, n,) which is pretty- foft,
and compofed of vafcular and follicular minute mem-
branes, which, by their interlacing, form a reticular
body. The whole is accompanied with fmall vef-
fels, which contain a whitith juice, that is diffufed
thro’ all the folliculi or membranule ; which have
alfo attached to them certain very {mall red corpuf-
cles, united together by means of other memébranule.

§ 19. Thefe corpufcles are nearly of a {pherical
figure, and, in fize and fhape exattly. like thofe of
the athes of the coralline fubftance, and of the bark :
fo that'we may properly fay, that thefe little bodies
conftantly remain intire, even after the aCtion of the
fire ; having undergone no other change but in their
colour. '

§ 20. In this pellicle (E. , #,) the globular cor-
puicles are not numerous, but the greateft part of
the faid pellicle is occupied by very white mem-
branes, from which it takes its colour, and not from
the red globular corpufcles. :

§ 21. This pellicle, lying immediately on the
coral, depofits the red corpufcles, and adapts them
to it : and thence it is, that the wrinkles are cover'd,

“as it were, by extremely little hemifpheres; and
thefe infallibly fhew the formation of the coralline
fubftance, If any one fhould ask, whence can thefe
: N2 little
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little fpheres derive their origin ? my anfwer would
be, without hefitation, from the po/yps of the coral.
‘And the reafon is, that, if thefe polypsi produce their
¢ggs, as will be fhewn in the fequel, covered with
~fdch corpufcles, we may juftly infer, that corpufcles
of the fame nature, where-ever they are found, are

formed by the fame polypi. .

§ 22. To this white pellicle is attached the bark
.of the coral (Fig. D. ¢, ¢, E, s, s5,) which is foft, of
" a vermillion-colour, or of a brighter colour than the
«coralline fubftance. It is formed of very fine mem-
. branule, or net-work ; to which are annexed, and
reciprocally faftened, the red globular corpufcles,
-which caufe its deeper colour. It is along this bark,
that cylindrical veflels (Fig. D. #,¢,¢, ¢, Fig. E. i, Fig.
F. n,) are obferved to run lengthwife of the coral;
which appear by the microfcope to be parallel to each
other, dand out of which iffue laterally other veflels
infinitely fmall, (E. #, ¢, £,) which have a communi-
‘cation ‘with the above-mention’d membranule. The
ufe of thefe veflels is to give nutriment to the coral,
by means of a milky juice, which they contain.

§ 23. The furface of this bark is flippery and
-uneven, when the coral has been juft fithed out of
the fea; fomewhat raifed in fome places, in others
more deprefled and flatted. -~ -

24. Moreover, there are obferved in feveral
parts of the faid bark little tubercles or prominences,
(Fig. 4. s,)” which may be feen even without 2 mi-
crofcope. Thefe tubercles are pretty large at their

. bottom or bafis; and round (Fig. 1, n,n,) grow fome-
what narrower -towards® their upper part (o), and
- terminate in 2 lip of fome thicknefs, regularly divided
: ' into
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into eight parts (I. s, 5,) (G. s, 5,) more or lefs even;
which form the mouth (Fig. I ¢, G. ¢, H. a,) of
each tubercle, or, to fpeak more properly, of each
cellule. Thebark of the coral ends at the extremity
of thefe parts: and thus it is, thatall the inward part
of each cellule of the white pellicle is formed.

§ 25. The white pellicle (D. g, E.n, n,)is dou-
bled in fomé places, and forms a little bag (Fig. F.s, c,)
which lines the infide of each cellule (F. #,) that is,
to the béginning of the lip, or, we may fay, to about
the middle of the cellule.

§ 26. The fubftance of the coral |(F. o,) gives
way to the cellule by fmall cavities: yet thefe are
not very vifible in the old thick branches, but they are
pretty eafily feenin the young and flender (B. g, c,).
Thus the cellule does not end at the coralline fub-
ftance ; fince the white pellicle (F. s,) is between it
and the faid fubftance. The hollow of the cellule
grows narrow into a fort of cone, (F.¢,) with an
obtufe apex ; the belly of which is greater in dia-
meter than the bafis.

§ 27. The bottom of fuch a cellule faces the foot
of the coral, and its mouth the branchy or moft di-
ftant part from the foot. In this cellule is lodged
the polypus, which is vifible to the naked eye, (Fig.
A. s,) but its exa& fhape is only to be feen by the
microfcope ; and it was by this means, that I have
been enabled to make a drawing of it.

§ 28. Wherefore it is from each cellule (F.#,¢,)
that a white, foft, and fomewhat tranfparent po/ypus
(Fig. M.) comes forth, or extends itfelf; which, in
fhape, refembles a ftar with eight equal rays, nearly
conical, (Fig. P.) and furnifhed with other conical

- ' appendices
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appendices (P. g, a, M. a, a,) which iffue out of it
on both fides. The two rows of thefe have their di-
rection nearly on the fame plane. The rays are

fomewhat flatted, (M. 2, 4,) and a trough (N.c, "~

M. n, 0,) rifes out of their center, fomewhat widen’d
at its beginning, with an opening or great mouth at
top (M. n,). In its fides there are eight upright
ridges, broad and elevated, and as many wrinkles,
or furrows; and each ray is inferted between every
two wrinkles (M. g, a,).

§ 29. This trough is placed upon a fmooth part,
(Fig. N. g,) which we may call the belly of the ani-
mal; and this part, while'the animal lives, and has
not been hurt, is always ere& in the cellile ; tho’ it
be intirely difengaged, and feparated all fides, from
the faid cellule ; as may be plainly feen in fome po-
fitions of the polypus.

30. All thefe particularities are to be feen only
when thé coral is juft drawn out of the fea, and fuf-
fer'd to ftand in fome of the fea-water: for, if you
take the coral out of this water; or even if you do but
touch it in the water, the polypus immediately retires
into his cellule. In retiring, it contralts itfelf,
the trough is cloféd up (Fig. M, #, 0,) and each ray,
(L. ¢,) as alfo each appendix (£, 4,4, 4, 4,) fhrinks,
and enters into itfelf, juft as fnails pull in their horns:
each ray pulls in about half its length, and with their
ends they ad;pt themfelves to the edges of the
trough (Fig. 7. R.). ,

§ 31. It is in this pofture, that the polypus is feen
the moment the coral is drawn out of the fea.. The
polypus, in this contrated ftate, feen without a micro-
icope, refembles a drop of milk; and this is whaaltl:
- )
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alk the good coral-fifhers take for the real milk of the
coral ; the rather, becaufe, by preffing the Lark of
the coral with the fingers, the polypus is turce i out,
and, in coming forth, it always retains the appcacance
of milk. And this makes me believe likewife, that che
accurate Andreas Czfalpinus, who was the firft ob-
ferver of milk in coral, in reality fuw nothing but
the go/ypi in the likenefs of milk. :

§ 32. Altho’ the polypi have their belly (Fig. N.

g.) quite difengaged from the cellule, as we have
faid above ; yet they always keep it therein, thorten-
ing and wideningit o, as to make it bigger than the
mouth or opening of the cellule (S.g,): and this
may be feen very diftinétly, by feparating the cellule
and its polypus from the fubftance of the coral, and
then obferving it on the back part. In this attitude
it is, that we fee, not only the belly very much
thortened (Fig. §. g,) but alfo the peofture, in which
the polypus keeps itfelf in its own habitation. '

33. At the bottom of the belly (N.g,) of fome
polyps, I have obferved fome roundith hydatides, ex-
tremely fmall and foft, tranfparent, yellowith, oe
tending to pale. The fituation and figure of thefe
bydatides induce me to believe, that they are the
true eggs of the polypus.

" § 34. Altho’ the fize of thefe eggs is not much
above the fortieth part of a line, yet, by the aflift-
ance of a good microfcope, I think I have difcover'd
therein fome veftiges of little grains, like thofe, which
are common on the bark and  fubftance of coral.
Thefe eggs are detached from the polypus, and, be-
ing foft, they adapt themfelves, and ftick to the hard
bodies, on which they fall. Afterwards they fpread

at
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at the foot, or bottom, and fwell up alittle (Fig. K,)
and, in this cafe, we very well difcern an inward
cavity in them, the upper part of which becomes
uneven by eight wrinkles (Fig. L,), but is not open
as yet. Shut up within this cavity the farus of the
polypus remains, contraGted within itfelf, and, as it
were, without form. In due time the polypus grows
ripe, and, as it were, adult; and then, the upper part
{Fig. I s, ¢, 5,) opening, it comes forth properly
extended (NV. g,), and thus furnithes the coral with
nutriment.

§ 35. While the firft cellule is fthut up, (K.)or
the egg of the coral is in its fubftance, we do not
find any one hard part in it like bone or marble ; it
is all foft: but afterwards, when the cellule opens,
we begin to obferve fome hard lamelle ; and when it
is grown bigger, and arrived at the height of about
a line and half (Fig. O.), it widens at bottom, (Fig.
H. n,) and at the top, (H. 4,) and grows narrower
in the middle, (H. 0,) affuming the proper confift-
ence and hardnefs of coral. And as this grows, (H.)
the polypi are multiplied, and new branches of coral
are formed. :

§ 36. Here then we fee the vegetation of a plant,
and the propagation of an animal. It is fubmitted
to the learned to decide at prefent, whether the coral
belongs to one of thefe kingdoms rather than to the
other; or whether, with greater juftice, it deferves
an intermediate place.

Defeription






¢
.




[ 105

Defeription of the Madrepora,
See Tab. 11I. Fig. 4.

This is intirely like the coral, as to its hardnefs,
which is equal to bone or marble. Its colour is
white, when polithed. Its furface is lightly wrigkled,
and the wrinkles run lengthwife of the branches. Its
infide is of a-particular organization ; having in the
center a fort of cylinder, (Fig. D. 7,) which is often
pierced thro’ its whole length by two or three holes.

From this cylinder are detached about 17 lamine,
(Fig. D. %, k,) which run to the circumference in
ftrait lines (Fig. D. m, m, m, m,).

Thefe lamince are tranfverfely interfected by other
lamine, (Fig. D. q,q,) which form many irregulac
cavities throughout the whole plant. . The branches
(Fig. 4. g, g,) are conical ; and the bafis of the cone
is formed by the fummit of the branch (Fig. 4. ¢, ¢,).
Every one of thefe fummits has wrinkles on its out-
fide, which run in the longitudinal direction of the
branches (Fig. B. ¢, ¢,); and each wrinkle anfwers
to a lamina, (Fig. C. e, u, ¢, u,) and each /lamina is
of the fhape of a prifm, (Fig. E.) the bafis of which
-is warty, and faces the outfide, (Fig.C. e, #,) and
its point is cut into teeth, (Fig. E. », n, n,) and be-
longs to the infide. The cellule, (Fig. B. 4, 4, q,
¢, ¢, Fig.C. ¢, ¢, u, u,) which is of the fhape of a
chalice, is compofed of thefe /amine ranged into a
circle. , B N

In every one of thefe cellules is found a little polv-
pus, reprefented in Fig. F. but confiderably magni-
fied ; the mechanifm of which is this: . A

o © Three
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Three different pasts, unlike each other, compofe
this animal ; viz. the feet, (Fig. F. o, 4,) a trough,
(Fig. F. g, H.t,) and an head, (Fig. G. #.) Each
. foot begins by two conical appendices (Fig. . o, 0, 0,
Fig. 1. 0,). By the union of thefe appendices™ a
rounded part is formed, which, in fome degree, re-
fembles the belly of a mufcle, (Fig. H.1, Fig. I, x)
by means of which the foot is fhortened and length-
ened. To this part (Fig. I x,) is annexed a little-
cylinder, (Fig. I. n, Fig. H. ¢,) the length of which
is indeterminate. A :

Thefe feet are ranged all around in great num-
ber, and annexed to the lemine, (Fig. B.a, a,
¢, ¢,) and are all united to the trough, (Fig. H. ¢,)
on the outfide of which are feen ten cavities, with
an equal number of prominences (Fig. H. 4,¢,£, 5,1, ¢,)
and in thefe is lodged the animal’s head (Fig. G.)
which has prickly rays, the precife number of which
I could not determine, on account of the extreme
velocity of the continual ofcillatory motion of the
head from right to left, and from left to right: yet [
thought I could perceive the number of thefe rays to
be eight: and the ufe of them may be for the ani-
" mal to catch and hold its food. This part is not al-
ways to be obferved, becaufe it fometimes hides itfelf,
by clofing up the trough (Fig. H. s, s, 2, ¢,) about it ;
and, by thus covering itfelf, it is fafe in its habitation.

As the figure of this animal bears no refemblance
to the wrtica marina, I cannot fee, how one could
clafs the polypus of the madrepora with the urtica.

This animal is extremely tender, and generally
tranfparent, and very beautiful for its variety of co-

lours. I have obferved it in fpring and autumn in
_ - the
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the neighbourhood of Rovigno and Orfera, where it
is often fithed up. = :

A Defcription of the Miriozoon, or Pleudo-
foralium album fungofum of Aldrovandus.

As the fize and fhape of this polypary is fufficiently
feen in Fig. 4. 1 fhall defcribe only what the micra-
fcope has enabled me to obferv’d therein; and what
Count Marfigli, tho’ peculiarly diligent, has ecither
overlook’d, or examin’d with too little atteation.
And this I do the more willingly, as the mechanifm
of this body to me appears very wonderful,

Its fubftance is rather like that of bone. than of
marble, but brittle withal: and its brittlenefs pro-
ceeds from the great number of cellules, with which
it is hollowed.

Thefe ceHules are ranged all around in the branches,

(Fig. C. n,m,) and difpofed in the manner of a quin- .
cunx ; (Fig. B. 7, 0,) and I don’t know to what bet. °

ter to compare the form of each cellule, than to one
of thofe cinerary urns, which are frequently found in
Italy (Fig. E. 1).

In each of thefe cellules lodges an ’oblcﬁg polypus,

(Fig. G.) flender at the tail, (Fig. G.¢,) thick at the
belly, (Fig. G.e,) and again flender at ‘the neck,
(Fig. G. ¢,) to which is attached a little cover, (Fig.

G. o, and F.o,) round, concavo-convex, and of a -
bony fubftance. This cover is attached by its lower

part (Fig. F. n, and H. ¢,) to the entry of the cel-
lule (Fig. F. x).
02 Whea
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When the polypus chufes to fpread itfelf out, it
opens the cover, and out of its neck (Fig. A. s, s,)
thrufts an ample probofcis, (Fig. H.g,) which is in
the {hape of a cup; and with this it probably takes

" itsfood. ‘There are twolittle mufcles (Fig. H. 4, a,)
at the lower part of this probofcis, which are at-
tached to the cover. _

When the animal returns into its nich, the pro-
bofcis finks into itfelf; and the animal, by contra&t-
,ng itfelf, draws back the cover; and thus the cel-
lule is perfettly clofed, and the creature fecure in its
retreat.

However, all the polyps of this plant do not enjoy
this conveniency and fecurity, but only the adults;
that is, thofe, which dwell about the branches. As
for the others, that are not as yet adult, and live
and lodge on the tops of the branches, (Fig. B. r,n, n,
and D. n, x,) they have no covers; and a confiderable
number of them dwell in imperfe&t cells, or in fuch
as are finithed but in part, (Fig. D. #,¢,) and made
of a fort of cartilaginous and membranaceous mate-
rials. The imperfetion of thefe cellules, and the

- weak confiftence of the pafte, which forms them, af-
forded me a plain proof, that the cellules are the
work of the polypi, as the niches, wherein they lodge,
are made by fome fhell-fith.

XV,
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XV. A Differtation upon the Clafs of “the
Phocz marin®, &y James Parfons M. D.

E. R. S

Read Feb. 14. February 1742-3, I had the honour

1750 to give this learned Society fome ac-
count of the fea-calf, which was fhew’d at Charing-
crofs at that time, which I often faw whilft alive,

and afterwards opened it. It is printed in the 496th™

number of the Tranfattions, p. 383.

There is alfo now in town a feal (another fpecies
of phoca) alive; which gives occafion to my taking
farther notice of this clafs of animals, that the So-
ciety may have a clear idea of their differences, and
great variety ; and alfo be undeceiv’d with refpet to
the fex of this, which is now in town.

All the fpecies of phoce, this being the generical
name, have among them a very great likenefs to each
other, in the fhape, not only of their heads, but alfo
of their bodies and extremities. .They are webbed
nearly alike, are alike reptile, viviparous, bringing
forth, fuckling, and fupporting their young alike;
and, in fine, all have the fame title to thefe appella-
tions, phoce, vitulus marinus, [ea-cow, {éa-lz’m, &ec.
and thefe names are vulgarly given to them, as their
fize happens to be greater or fmaller ; and the firft
of thefe names from ¢wxs, or, according to Dr.
Charleton, from Buxs, fignifying a noife, or kind of
grunting,” which they all at fome times exhibit.

As to the fex of this prefent creature, the owner

. fcports it to be fermale. Now that ,which I have
_ already

2

|

<«
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already defcribed being a female, T was the better
able to fee how far the prefent phoca differs from
that. And indeed, altho’ T will not abfolutely pro-
nounce it a male at prefent, yet, I confefs, I had
much rather incline to think it fo, than otherwife,
for the following reafons: 1. Tho’ I feveral times
went to view it with the greateft care, held it up by
the tail, and turn’d it as I thought proper, I could
difcern no pudendn like that of the former; there
being no aperture under the tail, but the qnys. 2.1
could net difcern any mamillaty veftiges in the leaft
upon any part.of the belly; and, 3. at fome di-
ftance bebind the umbilical regions, about the place
where one would moft paturally expect to find a penis
in the males of viviparous animals, there isa.roundith
vent or hole, not at all projeding from the body.
Now the want of the marks above-mention’d feems
to befpeak the following query; Whether this vent
may not IE‘ovba,]zzlry be the place, from whence a penis
is poatruded upon proper occafions? becaufe, if this
animal had a pems, which, like that of other ani-
mals, was prominent from the furface of the body,
it would be torn to pieces; as he is 2 mere reptile,
dragging his hinder parts along fhores, rocks, ftony
places, fands, and fuch-like, when he is out of the
water, being in no-wife able to raife his body from
the ground by the pofterior webs; and therefore it is
more reafonable to fuppofe the penis concealed, and
occafionally capable of extrufion; and no author, that
1 know of, makes any mention of this matter to fa-
_ tisfy the curious about it. And as to what the fer-
vant, attending the phoca, reports, concerning a men-
flrual difcharge from it, I have examined him about
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R, and he knows no moré, than that he finds, fomé-
times, fwimming upon the furface of the water,
wherein the phoca lives, a white froth; and when
be takes it up, it dwindles away. This he fuppofes
to be the menfes; which I fuppofe to be a froth,
brought on by the a&ion of the animal upon the
falt and witer,  which are very fufceptible of fuch an
effet. But, if a fhew-man gives out, that his ani-
mal is a fea-lionefs, he will eafily report any other
abfurdity. ‘

The different {pecies’of this clafs, or rather genus,
of animals, are diftinguifhable, by their proportion,
their fize, as to their %’ull growth, their teeth, webb'd
feet, and whatever other parts in fome may not be
proper to others. o '

As to the firft, this {pecies before us is fthorter and
thicker in proportion than that I defcribed before ;
which appears by the figure in the before-mention’d
tranfaction ; and it may be depended on, that I was as
exact as pofiible in taking its true proportion. Dr,
Grew, in his excellent book ofthe Rarities, &c. men~
tions a difference in the proportions of twe which
he defcribes, in their thicknefs ; that prefented to the
mufeum by Mr. Haughton being thicker than the
other. He alfo gives an account of another fpecies,
which he calls the long-necked feal, in thefe words;
“ He is -much flenderer than ecither of the former;
‘ but that, wherein he principally differs, isthelength
4 of his neck; for, from his nofe-end to his fore-
‘“ feet, and from thence to his tail, are the fame
“ meafure ; as alfo in that, inftead of his fore-feet,
%“ he hath rather fins ; not having any claws thereon,
. . [ {3 a‘
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“ as have the other kinds.” The head and neck of
this fpecies are exactly like thofe of an otter. One of
thofe, which is alfo now in our mufeum, taken
notice of by the fame author, has an head fhaped
like that of a tortoife ; lefs in proportien than that
of every other fpacnes, with a narrownefs or ftricture
round the neck : the fore-feet of thefe are ﬁve-ﬁngcr d,

. with nails, like the common feal::

Their fize, as to the utmoft growth of an adult
is alfo very different. That before defcribed, was 7
feet and an lnalf in length ; and, being very young,
had fcarce any teeth at all. This in- town is but
about 3 feet long, is very thick in proportion, and
has a well-grown fet of teeth; which, in a great
meafure, fhews this to be about its full growth The
manati is alfo a phoca, and is one of thofe fpecies,
which grows to a prodigious fize. The great ﬁcln,
the mufeum, is that of a manati; which {eems to
me to agree with the other fpecies ‘of this family, in
every eflential part, except broad bifid webs, inftead
of webbed feet : and Peter Martyr gjves an account
of one of thefe, which was thirty- ﬁvc feet long, and
twelve thick.

The docility of this feal in town is, with reafon,
much admired, as a thing unufual and ftrange to us;
but it appears, from Dr. Charleton, that, in his time,
it was not uncommon for the feamen and fithers to
catch fome of thefe creatures fleeping, on the coafts
of Corhwall and the Ifle of Wight, and bring
them to be {o tame, as to get money by fhewing
them, and their performances: and he. adds, that
the people of the former place call the larger
kinds about that coaft jb:l:, and the fmaller jeﬁl.r

at
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But the ftory told us, by the above author Martyr,
of that great manati fhéws how capable thefe crea-
tures are of being render’d very familiar; and how
{ufceptible of impreffions, tho' they really feem as
unfit for any kind of education as any other what-
{oever, .

This author defcribes the manati very fully; and
then tells this remarkable ftory :
~ “ A governor, in the province of Nicaragua, had
‘¢ a young manati, which was brought to him, to
‘ befput into the lake Guanaibo, which was near his
¢ houfe; wherein he was kept for the fpace of
‘¢ twenty-fix years ; and was ufually fed with bread,
< and fuch-like fragments of viGtuals, as people often
¢ feed fith with in a fith-pond. He became fo fa-
“ miliar, by being daily vifited and fed by the family,
¢ that he was faid to excel even the dolphins, fo
¢« much celebrated by the antients for their docility
“ and tamenefs. The domeftics of this governor
¢“ named him Matto; and at whatfoever time of
“ the day they call'd him by that name, he came
‘“ out of the lake, took victuals out of their hands,
‘ crawl’d up to the houfe to feed, and play’d with
“ the fervants and children ; and fometimes ten per-
“ {ons together would mount upon his back, whom
“ he carried with great eafe and fafety crofs the
¢« lake.”

All that is here mention’d of the docility of this
manati, does not much furpafs that of this feal in
town. He anfwers to the call of his keeper, and is
obfervant of his commands ; takes meat from his
hand, crawls out of the water, and ftretches at full
length, when he is bid; and, when order'd, returns

into
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into the water; and, in fhort, ftretches out his neck
to kifs his keeper, as often, and as long, as required.
Thefe are marks of a tractablenefs, which one could
hardly expe& from animals, whofe mein and afpect
promife little, and indeed whofe places of abode, be-
ing for the moft part inacceflible, prevent their being
familiarized to any commerce with men, except by
mere chance. -

The teeth are very well preferved in the fkin of
the manati in the mufzzum : they are 16 in the upper,
and 14 in the under jaw ; and of thefe, 4 are between
the canine teeth of the upper, and 2 between thofe
of the under jaw. They are all conical from the
gums ; the canine teeth are two in each jaw ; being
an inch and half long each, and of the fame form
with the reft; and they all bend a little backwards
by a fmall curve in themfelves. Nor have the very
back teeth of all the leaft refemblance to the molares
of other animals.

The walrus, or mors, is anether fpecies of phoca,
and differs very little in fhape and parts from the
other fpecies of this gemus; except that the two ca-
nine teeth of the upper jaw are of a prodigious fize, -
like the great teeth of an-elephant.

There are fome {pecies of this genus of the phoca,
which never grow to above a foot long ; and there
are of all fizes at full growth from thefe to the ma-
nati and walrus. 'The fkins of every fpecies have
fhort hair, and their colours are variegated from the
ftraw-colour and yellow to the deepeft brown and
black. They are fometimes regularly brindled,
- fometimes curioufly fpotted ; fometimes in brown
clouds upon a yellow ground, like that of a pied
horfe ; and fometimes the brown or black occu}ihics

he
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the greater part of the fkin, having lefs of the yel-
low; and, in fhort, even thofe of the fame {pecies
are as varioufly fpotted or clouded as the hounds in
the fame pack ; and it is probable, that, in unfre-
quented iflands and countries, other fpecies of this
tribe are yet undifcovered. But it muft be ob-
ferved, that, where no other difference, but the varie-
gation of the colour, appears among them, that is,
in their fize, proportion, tecth, or extremities, they
are no more to be accounted different fpecies, than
cows having various changes in the diftribution of
the clouds or fpots on their fkins.
~ The reverend Mr. Walter, in the firft chapter of
the fecond book of Lord Anfon's Voyage, defcribes
an animal under the name of the fea-lion, an abftra&
of which you have as follows. He fays, That feals
haunt the Ifland of Juan Fernandes in great numbers;
but that there is another amphibious creature here,
call'd a fea-lion, that bears fome refemblance to a
feal, tho’ much larger: they are in fize, when at
full growth, from 12 to 20 feet in length, and from
8 to 15 in circumference. Their fkin is an inch
thick ; and they have at leaft a foot in thicknefs of
fat upon the fleth; fo that a large one affords a butt
of oil : and he adds, that- one being firft thot, they
meafured the quantity of blood, having cut his throat
for that purpofe, and it amounted to two hogtheads,
befides what remain’d in the blood-veflels. Their fkins
were cover'd with thort hair, of a light dun colour ;
- but the tails, and their fins, which ferve them for
feet on fhore, are almoft black. Their feet are di-
vided at the ends like fingers ; the web, which joins
them, not reaching to the extremities; and each of

: P2 thefe
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thefe extremities is furnithed with a nail. They have
a diftant refemblance to an over-grown feal ; but in
fome particulars there is a difference; efpecially in
the males, who have a large fnout or trunk, hang-
ing five or fix inches below the end of the upper
jaw. The females have not this; and the malesare
much larger than the females. The larger males en-
grofs to themfelves a great many females; intimi-
dating the fmaller, and driving them away. This
author fays, they live at fea all fummer, and on fhore
in winter. ‘They may indeed meet more frequently
in herds at one time of the year than another ; but
fuch is their nature, that they cannot totally inha-
bit the waters, having great need of refpiration in
the open air; and therefore they muft frequently
come out of the water to reft, as well as to feed on
fuch herbage as is proper for them. He adds, that
they ingender and bring forth their young; generally
two at a birth, while they live on fhore; which, fays
he, being about the fize of full-grown feals, they fuckle.
On fhore they feed on the grafs and verdure on the
banks of frefh-water rivers, and fleep in herds in miry
places. They are found fleepers ; and therefore fome
of the males place themfelves at certain diftances to
watch the fleeping herd ; and are capable of alarm-
ing, by grunting or fnorting like horfes. The males
fight one another furioufly about their females,
wounding one another defperately with their teeth.
They kill'd feveral of thefe for food, efpecially for
the hearts and tongues, and efteemed them preferable
to thofe of bullocks *. He reprefents them as very

' full

® That thefe ar¢ wholefome food, and have frequently
been. ufed as fuch in former times, in England, ap[;‘earl
om
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full of revenge and fury in defending their young ;
for that one day a failor being carelefily employ'd
in fkinning a young fea-lion, the female, who was
its parent, ftole upon him, and laid hold on his
head, wounding him with her teeth in fo defpe-
rate a manner, that he died in a few days. :

This hiftory may be applicable to other fpecies of
phocee; and, by this defcription, as well as the figures

exhibited

=

from the following note, fent me by the reverend Dr. Jeremiah
Milles.

SIR,

HE dean of Exeter defired me to tranfcribe the two follow-
ing notes from the 6th volume of Leland’s Colletanea, and
to fend you them.

Page 1. in the account of the quantity of provifions purchafed
for the enthronization-feaft of archbithop Neville, there is this
article,,

Porpofes and Seals XII.
and yet, in the bills of fare, which were added afterwards, I find
not the leaft mention either of porpofe or feal, fetved up or drefled
in any fhape.

So likewife, in page 31 of the fame volume, where is anaccount
of the provifions, and their prices, which were bought for arch-
bithop Warham’s enthronization-feaft, there is an article,

T De Scales & Porpoff. prec. in grofs 26 s. 8 d.

and yet the preceding bills of fare do not mention either of thefe
fithes, as ferved up at any of the tables of the feaft. Were they
not bought for the dinner of the fervants, and other inferior ofs
ficers ; v:hofc bills of fare are not particularly mention’d in this
account ?

If thefe notices are of any ufe to you, I fhall be very glad to.
have communicated them; and am, Sir,

Grofvenor-ftreet, -

Feb. 15. »750.

.

Your very humble fervant,

J 5O Milles..
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exhibited in the book, what are counted fea-lions,
are manati’s,

It will be well to "obferve, that, in the fizure of
the male, which, Mr. Walter fays, was taken from
the life, there is no appéarance of a penis: which
would, in fome meafure, fupport our opinion of the
fex of the feal in town. For I gxould imagine, that, if
a penis was to be feen, the draught’s-man would fcarce
have omitted fo remarkable a part.

The learned Linnzus ranks this genus of animals
with thofe of his fecond order of quadrupeds ; and
indeed with great propriety, however injudicious it
may lately have been thought: for, altho’ none ot
this tribe can ufe the pofterior extremities to raife
themfelves up, or ftand upon them, as upon legs and
feet; yet they fwim and guide themfelves in the wa-
ter with them ; for which they claim the title of
palmipedes, or webbed feet ; for they have no fimi-
larity with fins.

If it be objected, that thefe animals would come
more naturally under his clafs of amphibia; we may
affert, that he had two very good motives for rank-
ing them with quadrupeds. Firft, he had our great
Ray for his director, who has himfelf done the fame
thing: and, fecondly, he found, that, altho’ thefe
creatures are really amphibious, yet, the command-
ing chara&ters, by which he has, with great fagacity,
diftinguifhed his claffes, prevail here to give them a
place rather among the quadrupeds than the am-

bibia.
? This great naturalift divides the animal kingdom
into fix claffes, and each clafs into fix orders. Each
order is again divided into different genera, and each
genus
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genus again has its different fpecies. The phoca then
is the fixth genus under the fecond order of the qua-
drupedia ; which order is that he calls fere. It is
very neceflary to give this detail, in this place, of his
glorious method, that we may do juftice to fo great
aman, and alfo introduce the commanding charac-
teriftics by which animals fall naturally in the places
which he allots them, as far only as it relates to this
. tribe under confideration.

To the clafs of guadrupedia he gives thefe general
chara@ers :
RQuadrupedia { Corpus piloﬁfm — pedes ;uatuor.

Femine vivipare, lallifere.

To the fecond order of this clafs, the fere.

es primores utrinque fex.
Fere {Dmt primores utrinque fex
~———=- canins longiores.

To the fixth genus of the fere, the phoca.

Dentes primores fuperiores fex, inferiores 4,
Phoca< Pedes . 5. palmati natatorii.
Aduricule nulle. =~

Under thefe characters he ranks but two general
f; Poecies : ' :

1. Phoca dentibus caninis tef¥is — Seebund.

3. Phoca dentibus caninis exfertis, — Walrus.

The different {pecies of the former, whofe canine
teeth are hid by the lips, are more numerous than
thofe, whofe fuperior canine teeth, as thofe of the
Walrus, projet from the lips, and are, from their

variations
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* variatiens in other parts, to be defcribed by their
patticular marks, befides the canine teeth. We
fhall therefore add to thefe two fpecies of Linnzus
fome particular anes, which he had-not feen (fpeci-
-mens.of which our muf{zum affords) ; and thall make
3 table of them ; that whenever any athers fhall at
,:}1:)7 fetlme occur to the learned they may be added to

3

Phoca minor, dentibus caninis teftis, palmis anteri-
oribus digitatis, yngulatis, pq/ierzorzéus latis
' ordinariis, ungulis teretibus donatis, :

The common feal, } Charleton, and many other

Vitulus marinus,
' authors.

Sea-calf,
On the fhores of the Ifle of nght, Cornwall, and
almoft every country. . -

Phoca minor, detzttbus caninis teélis, cervice lon-
giore, capite lutre capusreferente, palmis ante-
réoribus latis nom- g:tatx.r pqﬂarwnéus latis
ordinariss. : '

“The long-neck’d feal. — Grew.

On the fhores of divers countries. ‘

Phoca minor, dentibus caninis teftis, palmis ante.
rioribus digitatis, ungulatis, pofterioribus latis
ordinariis, collo confiritto, capite teffudini-
Jorme. :

- The tortoife-headed feal.
On the thores of many parts of Europe.

Phoca
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Phoca major dentibus caninis teltis, palmis ante-
rioribus digitatis, ungulatis, pofberioribus latis
ordinariis, corpore longiore. '

The long-bodied feal. .

On the coafts of Cornwall, and the Ifle of White.

Defcribed and figured in the Tranfactions, N° 469,
p- 383.

Phoca major, dentibus caninis teltis, palmis an-
terioribus digitatis, ungylatis, pofterioribus la-
tis bifidis.

Manati. — De Laet. Pet. Martyr.

Sea-lion.— Lord Anfon.

Nicaragua, and other American coafts, and the

Ifland. of Juan Fernandes.

P. S. Monfieur de la Condamine, in the account of
his voyage down the River of the Amazons, de-
fcribes an animal, which, without doubt, is a
fpecies of the phoca : his account is as follows:

“ I drew from the life the largeft frefh-water
¢ fith, which the Spaniards and Portuguefe have
¢« call’d the fea-cow, or ox-fith ; which muft not be
¢ confounded with the phoca, or fea-calf. This
¢ fifth feeds on herbage on the brinks of rivers : the
« flefh and fat are very like that of veal: the fe-
“ males have dugs to fuckle their young withal :
¢ fome have made this fith refemble too nearly
¢ the ox, by attributing horns to it, which na-
‘“ ture never defigned it. It is not amphibious,
« properly fpeaking, for it never goes intirely out
¢ of the water; being incapable of doing fo;

Q ¢¢ having
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having only two fins near the head, like wings,
fixteen inches long, fupplying the places of arms
or legs. He only ftretches his head out of the
water to reach the grafs. ‘This, which Idrew,
was female, and was about feven feet and half
long ; its greateft thicknefs being but-two feet.
I have fince feen of thefe much larger. The
eyes of this animal bear no proportion with the
fize of the body; they are round, and are but
three lines in diameter. The openings of the
ears are yet lefs, appearing like pin-holes. Some
have thought this fith was peculiar to the River
of the Amazons; but it is as common in the
Orinoque ; and is found alfo in the Oyapoc,
and many other rivers about Cayenne, and the
coafts of Guyane, and elfewhere. This is what
is call’d Lamentin, at Cayenne, and in the French
iflands of America; but I believe it a fpecies 2
little different. It never is feen out at fea; and
it very rarely is at the mouths of rivers ; but we
find it above a thoufand leagues from the fea in
moft of the greatrivers, that fall into that of the
Amazons, as in the Guallaga, the Paftaga, &c.” .
Whoever confiders this ingenious author’s accu-

rate account of this animal will eafily, and with
great propriety, be able to range it with one of the
fpecies in our account above,
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XVL. An Account of an iliac Paflion, from

 a Palfy of the large Inteftines ; communi-
cated to Dr. De Caftro, F. R.S. Tran/-
lated from the Latin, 4y Tho. Stack M. D.
EF.R. §.

Read Feb. 21. MERCHANT, aged feventy, who
1750 had been accuftomed to™ hardthips
from his infancy, was, for the laft fix years, very
fubjet to rheumatic pains; but, looking on his dif-
order as the effect of old age, he rejected alt medical
advice. In thefe circumftances it happened, that he
was {fuddenly fet upon by a party of foldiers, who,with
fevere threatnings, turned him out of his houfe, and
took pofieffion of it : which fo terrified him, that he
was feized with a violent belly-ach; and his agony
fo overpower’d him, that he fell on the ground half-
dead ; and at the fame time he voided blood by the
anus. .
When his fright and grief for the lofs of his fuba
ftance were over, he return’d to his ufual way of
life, and was much fubjeét to the gripes all the en-
fuing winter, which he took no care of. During
this time, he fufferd much from coftivenefs, tili
March 1747, when he was feized with fevere pains
about the navel; and tho’ he had clyfters of feveral
forts given him, not one of them could be made
to pafs. He was feverith and thirfty, with a white
moift tongue, and could not fleep. He was blooded
as much as he could well bear ; and the blood did
not appear inflammatory. He was treated with lax-
ative medicines, antiphlogiftic fomentations, and every

Q2 thing



[ 124
thing, that could be thought proper, tojeafe the gripe-
ings, and give a free paffage: but nothing took ef-
fe&t for feven days together.

On the cighth he began to break wind, retain the
clyfters, difcharge fome little feces, and to {leep,
tho’ not quietly ; and, on the ninth, to make turbid
urine. But thefe promifing appearances were but of
fhort duration; for, on the eleventh, his belly was
fo bloated, that he feem’d tympanitic ; and an acute
pain, which he had in the hypogatftric region, darted
up towards the midriff on the right fide: and now
the mucus of the inteftines came away with the clyf-
ters. He had bad {weats, and made foul urine,
without fediment.

On the 14th a confultation was held ; and, as his
thirlt and fever were abated, and the medicines hi-
therto -prefcribed for opening a paffage, and taking
down the {welling of the belly, which feemed ready
to burft, had proved ineffectual, it was agreed tomake
him fwallow fix ounces of crude quickfilver, with
oil of {weet almonds, and fyrup of violets ; and, foon
after, to throw in feveral purging clyfters.

In nine hours a paflage was opened, and he voided -
much black liquid excrement, without the leaft grain
of quickfilver, tho’ very carefully fought for. A lit-
tle after that, he vomited much; and, in what he
threw up, there plainly appear’d excrements, and
globules of mercury. This was foon follow'd by
thirft, a little flow fever, very troublefome gripings,
no fleep, red high-colour’d thick urine, in very fmall
quantities, breaking of wind without any eafe, vomit-

- ing of every thing he took, great weaknefs, and pa.r-l
' tia
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tial fweats in the forehead and breaft. Under thefe
fymptoms he languifh’d to the twenticth day, and then
died. :

The appearances, upon diflection, were thefe : The
omentum was confumed ; but the colon was inflamed
in feveral places, and fo diftended with wind, that
it nearly filled the whole abdominal cavity. Its liga-
ments or bands were fo thoroughly effaced, that there
was not the leaft fign of them remaining. In like
manner, the cecum was fo vaftly ftretched, as to take
up the whole capacity of the pe/vis; and that part
of it, which is touched by the thick gut, was gan-
grened, and perforated with a fmall opening. Hav-
ing clear’d it of the excrements, there were no inter-
nal ruge at the infertion of the i/eum, nor any traces
of the valve of the colon, or of its braces, to be ob-
ferved.. For it was quite fmooth on the infide, as
well as the colon, by the deftruction of the cellules,
which it has in a natural ftate. The quickfilver was
difperfed all over the cavity of the abdomen, in fuch
quantities, that it was eafy to perceive, that none had
been difcharged by ftool. Every thing elfe, con-
tained within both the cavities, was in its natural
condition.

XVIL
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XVIL. A Letter from the Secretary of the
Royal Academy of Sciences in Sweden, 2o
‘Cromwell Mortimer, M, D. et R. S. Sec.
concerning the wariation of the magnetic
needle.

Celeberrimo Domino Do&ori, et Societatis Regie
Londinenfis Secretario, Cromwello Mortimer,
S. P. D. Petrus Wargentin, Acad. Reg. Scient.

- Suecice Secretarius. '

Read Feb. ar. BIIT ante paucos menfes fecretarius
1750 Academiz Regiz Scientiarum Sue-
cice, vir in mathematicis fcientiis verfatiffimus, D.
Petrus Elvius : cui, ex decreto academiz, ego mox
{uffeCus fecretarius, muneris mei effe judicavi, com-
mercium literarium cum exteris focietatibus, acade-
miis, et viris eruditis, inftituere, cum perfuafiffimus
fim ejufmodi literatorum commercia plurimum ad
{cientiarum incrementum facere.
. ** Ut aliquid ad {cientias pertinens tibi imper-
tiam, paucis narrabo de obfervatis a me nuper
variantibus quotidie paullulum, fed fepe admodum
turbatis, declinationibus acus magnetica. -
Halleius veftras dudum fufpicatus eft, efle quod-
dam inter lumen boreale et acum magneticam com-
mercium. Id certiflimis experimentis et obfervationi-
bus evicerunt jam ante aliquot annos Celfius atque
Hiorterus, aftronomi apud nos, dum viverent, cele-
bres, qui fepifime animadverterunt, acum magno-

pere turbatam atque inquictam effe, quoties lumen
' boreale
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boreale ad zenit, vel ad plagam cceli meridionalem
afcendit, ita quidem, ut declinatio videretur fequi
motum luminis, et intra pauca temporis minuta to-
tos tres et quatuor gradus aliquando variare. Res
fide major mihi initio vifa eft. Meis oculis tam mi-
rum phznomenon notare cupiebam. Cum itaque
mihi traderetur acus, pedem Suecanum longitudine
@®quans, ab opifice noftro ingeniofiffimo D. Ekftrom
confecta, agiliffima ; mox, ineunte Februario hujus
anni,- ccepi annotare illius declinationes ; quas ftatim
quotidie variantes deprehendi, prout Grahamus,
Celfius, etc. antea obfervaverant, ea videlicet lege, ut
acus ab hora feptima matutina ad fecundam poft me-
ridiem, ab oriente ad occidentem magis magifque dif-
cedat, interdum tertiam vel quartam partem unius
gradus. Poft horam fecundam iterum revertitur ad
o&tavam vefpertinam, ufquedum eundem fere fitim
attigerit, quem hora octava matutina. Per totam
noctem fere quieta efle folet, faltem non nifi parum
circa mediam noem abit ad occidentem, mox in-
eunte mane reditura. Hec diurna variatio nunquam
fallit, fed conftans et fere regularis eft, nifi lomen
boreale impediat.

Cum acus hoc modo, a die 6 Februarii ad 1 5=
circa feptimum gradum declinationis * occidentalis
vagata eflet quotidie, eluxit, die 159, lumen boreale,
non tamen admodum vividum. Magna cum volup-
‘tate percepi, acum mox affici, ut intra 10 temporis

) minuta,

* Hzc declinatio non eft vera et media hoc tempore Holmizx,
fed aliquanto minor vera. At hac occafione non quafivi veram de-
clinationem, fed ejus tantum variationem.

2 .
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minuta, circa horam decimam vefpertinam, abiret
20’ ad occafum, et intra alia decem minuta rediret et
difcederet 37’ ad ortum. Ceflante lumine acquievit
acus. Poftero die infignis contigit turbatio, ideoque
ipfas obfervationes citare non ingratum tibi efle judico,
pro tota ifta die. *

Tempus Declinat ac. Tempus Declin, acus.
I I a ’ s v e 1
8 oam 7 o 10 56p.m. 7 1
10 o T 4 . I 6 6 25
12 o 7710 11 1o . § 51
2 opm 71§ | 1119 6 43
4;: o 7 1L 11 22 " 6 26
8 o 7 2 11 26 6 42
9 o 6 5o 11 37 § 23
10 o 6 8 11 4§ 5§ ©
10 5 § 31 11 58 4 3§
Io 8 5 47 12 0 5 ©
Io 1§ § 29 12 1§ 6 30
Io 30 6 o 12 27 6 22
I0 46 7 26 12 3% 6 55

Per totam hanc no&tem vix aliquo momento quie-
vit acus; fed, omnibus aliis rebus quietis, me folo
tacitis paffibus acum invifente, nullo ferro admoto,
vagabatur hinc inde quafi vertigine correpta. Lumen
boreale hac noéte fuit in plaga meridionali fplendi-
dum et vivaciffimum, interdum per totum ceelum fe
rapidiffimo motu diffundens: fed ego intentus acui,
non fatis luminis apparentias obfervare potui. Sequen-
tibus diebus admodum quieta manfit acus, utet va-
riationes djurnz folito minores fuerint. At die 28

Februarii,
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Februarii, novo erumpente lumine boreali infigniore.,
Sentiit id acus, qua ceepit vacillare hora poft meri-
diem quarta, fole adhuc {plendente: unde intellexi
nos proxima nocte vifuros lumen boreale. Nec fefel-
lit eventus. At locus non permittit ipfas huc tran-
fcribere obfervationes : fufficit dixiffe, quod vacillaverit
acus inter 6° 5o’ and g* 1’. Per totum menfem Mar-
tium nihil preter confuetas diurnas digrefliones un-
quam animadverti, ne 6° quidem, licet lumen boreale
tum confpiceretur, fed debile et quietum prope ho-
rizontem borealem, - :

At die fecunda Aprilis, ruptis induciis, rurfum ex-
arfit lumen, acui infeftans, idque per duos integros
dies, die noGtuque pariter, quantum ex acu cognovi;

-nam illa continuis agitata motibus fuit, licet lumen
non nifi notu obfervari poflet. En pracipuas ob-
{ervationes. - : ' '

Tempus decl. ac.
h ! . o '
April2, 2 40 p.m. 7
' 4 20 10
5 22 —_— 21
10 31 35

10 §§ —_—

t o 11 34‘ - - I 27
' 11 §2 _—— = Q
12 3 —— —_—
12 8 ~— —_ — 27
12 18 —_— - — 34
12 21 | — _— — 18
12 28 —_ —

12 4§ — —
April3, 7 o.a.m.

J OO Qs OO NN
(7,
(o))
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Tempus decl. ac.
L S} (] ’
April3, 10 1§ 6 48
10 49 T -_— 7 13
3 30 p.m 7 25
4 43 p.m. 8 55
4 49 — - 9 3
5 4 8 7
§ 11 8 38
5 27 - —_ 8 10
5 37 8 37
6 9 7 5%
7 8 7 22
10 24 —_— — 7 10
10 43 — — 8 129
10 54 7 1
Aprilg, 7 14am — — . 6 29
8 5 5 54
9 40 - — 6 53
9 §o —_— —_— 7 22
io 17 7 ©
10 53 7 95
I 29 p.m. 7 11
2 19 Sy — 7 19
2 46 6 29
4 50 7 16
6 42 7 2
8 o —_ —_— 6 48
10 1§ —_— 6 55
11 — 6 3o
Variavit itaque acus intra diem unum plus quinque
integris gradibus.

Die 20 Aprilis, cum toto die vehementer plueret,
acus tamen turbata fuit continue, maxima variatio-
" nes
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nes erant duorum graduum. Non cemquievit aeus
ante meridiem diei fequentis. ,

Sed te jam nimis diu detimi, vir zftumatiffime ;
ideoque heic fubfiftens me tuz amicitie tuoque favori
etiam atque etiam commendo. Vale.

- Stockholmiz, calendis Maii,
I750.

XVII. A Extraf¥ of a Letter, dated May
2, 1750, from Mr. Freeman az Naples,
20 the right honourablethe Lady Mary Capel,
relating to the Ruins of Herculaneum.

Read Feb. 28. OU remember, that,about 7 or 8 years
1750 ago, the difcovery of Herculaneum
was greatly talk’d of| and reported to have been fwal-
low’d up by a violent eruption of Mount Vefuvius ;
which, by the moft accurate accounts, was in the
firft year of the reign of the emperor Titus, and 79
years after Chrift. v

The fituation of this antient city is, as it were, at
the foot of Vefuvius near the fea, and juft at oneend
of the village of Portici, the palace of the king of
Naples’s fummer refidence s and, I date fay, a great
part of the city is under the faid village.

I was firft conducted down a narrow paffa
which they have dug wide enough barely for two
perfons to pafs by each other ; and defcended, by a
gradual flope, to the depth of about 6¢ feet perpen~
dicular. Here I faw a great part of the ancient thea-
tre, being a building in the form of an horfefhoe.
That part of it, where is gppofcd to be the orcheftra

' 3

and
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and ftage, was not fo cleared out, as to be diftin&ly
feen: the other, where-the {pectators fat, is very vifi- -
ble, and confifts of 18 rows of broad ftone feats, one
above another, in a femicircular form, and are fuf-
ficiently wide to place the feet of thofe, who fit be-
hind each other ; fo that they may be faid to be both
feats and footftools. Altho’ this theatre is not emptied
of the matter or earth, that filled it, yet they have
dug quite round the exterior part, by which one may
judge of its fpacioufnefs. = At certain proper diftances,
within the circuit of the feats, thro’ the whole range,
-from bottom to top, are little narrow flights of fteps,
by which the fpectators might come to, or go from,
their feats commodioufly, without crouding. Thefe
fteps or ftairs alfo lead up, in a ftrait line, to a fort
of gallery, feveral feet wide, which ranges all round -
the outfide of the theatre, and which 1is called the
precint; above which there are other ftairs, which
lead to a fecond. By this precin¢t it is judged, that
the theatre, with the orcheftra, muft be about 52
or 53 feet diameter. -

I obferved, going round the theatre, feveral large
fquare pilafters, equally diftant from each other ; and
which, doubtlefs, fupported the whole edifice. Thefe
pilafters are of a thin compact red brick, adorned
with marbie eornicds... Tlie pavement of this theatre
mutft have been very beautiful, by thedifferent-colour'd
marble, that has been taken out of it, and fome that
remains. In fhort, by the broken pieces of cornices,
mouldings, and carved work, and the many fragments
of pillars, &c. which have been found within and
without the theatre, it appears to have been a moft
magnificent edifice, '

There’
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There are two principal gates to the theatre, with
infcriptions on the architraves, which are taken out,
and placed in the king’s palace, among the other cu-
riofities. Thofe, who have the care of all, will not
fuffer one to copy any thing: however I lagged a ljt-
tle behind the reft of the company, and copied,
from the perfeCteft of the two architraves, the fol- -
lowing infcription ; '

LANNIVS.MAMMIANYVS,
RVFVS.IL.VIR.QVINQ,

THEATR.OP.NVMISIVS,
P.F.ARCH.EC....

'The antiquarians will have it, that Mammianus
Rufus, who was one of the duumvirs, built the the-
atre at his own expence. There are numbers of other
infcriptions, fome perfe@, others imperfe&t ; which
latter is owing, I fuppofe, to the little care taken in
digging them out.

It is a great pity, that they did not, at the firft difco-
very, open the ground at the top, -and clear it away
as they worked, in order to.have feen thofe fine
things in open day-light. But I have been told, it
was impofiible, fceing the vaft depth of earth and
ftone they muft have been obliged to have made way
thro’. That reafon does not all fatisfy me; they
having flaves enough, of the rafcally and villainous
fort, to complete fuch a work. What a fine thing
would it have been to have come directly down to
the roof of the building, inftead of digging round,
and to have found all things in their firft ﬁtua;ion !

come
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. T come now to ‘mention another opening, diftant
from that, which leads to the theatre, by which they
have made a way into fome houfes. Here they feem .
to have dug infinitely more than about the theatre 5
for one may ramble, as in a labyrinth, for, at leaft, half
a mile. I cannot be very particular in defcribing the
many things, that have been dug out of either of the
two places; but the moft noted you fhall have, as
far as my memory will permit, befides thofe, which
I took down in my pocket-book on the fpot. The
firft were many parts of broken horfes, with part of
a triumphal car or chariot, all of gilt bronze ; and
which, they fay, was placed over one of the gates of
the theatre. ‘ -
The next were two equeftrian ftatues, which were
found on each fide of one of the faid gates, and, they
fuppofe, fronting a firect, that led to the theatre.
Tﬁofe, I was told, were ere@ed in honour of the
two Balbi’s, father and fon, as having been great be-
nefactors to the Herculaneans. One of thefe ftatues
_ is fo broken, that it cannot be repaird; the other,
which happen'd to be better preferved, is extremely
well repair'd, and is fet up under the piazza in the
gate-way of the king’s palace at Portici. On the
front of the pedeftal is feen the following infcription,
as it was found ;

M.NOMIO MF
BALBO
PR.PRO COS
HERCVLANENSES

It
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It is certainly a moft beautiful ftatue, and is judg’d,
by all comnoifleurs, to be one of the beft in the world.
I mutt own, I never faw fo much life exprefs'd in
any figurt I have feen. Not far from it, at the bot-
tom of the palace flair-cafe, is fixed another beautiful
ftatue of the emperor Vitellius, very perfe& and in-
tire: another ftatue of Nero, with a thunderbolt
in his hand: another of Vefpafian: one of Clau-
dius: one of Germanicus: two other beautiful
ftatues, fitting; but I could not learn whom they
reprefented. There are mahy others, fome of mar-
ble, fome of bronze, all bigger than life ; and even
fome gigantic, or coloffal : many without heads,
or arms, and others fo deftroy’d, as never to be re-
paird.  Of bufto’s there are feveral; fome very
beautiful, as that of Jupiter Ammon, Neptune, Mer-
cury, Juno, Ceres, Pallas, &c. In the apartments
of the palace are a vaft number of little ftatues, ma-
ny of which are extremely beautiful: alfo a great
number of little idols, tripods, lachrymatories, and
many vafes curioufly wrought. Among thefe is 3
whole loaf of bread burnt to a coal :- they will not
fuffer any one to touch it. It is cover'd with a glafs
bell, thro’ which I perceived letters on the loaf,
which poflibly were the baker’s mark ; and, examin-
ing them with attention, they ftood thus ;

| "S]ILIGO. C RANII
E CISER

"l‘he man, who thew’d the curiofities, told us, that

feveral had attempted s explain this mark, but comldt
no
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not miake it out; which, I believe, was owing to the
firft word. ‘The S, they imagined, fignified a word
by itfelf; as it ftands a little wide from the letters,
‘that follow, and to which I judge that S ought
to be joined to form SILIGO, which fignifies fine
Alour; of which the bread might be made, with the
mixture of flour of chich-peale or vetch, which I
think E.CISER fignifies. - C.RANII I take to be the
baker’s name. Whether I am right or not, I cannot
fay ; but the man feem’d to apprave of the explana-
tion, and faid he would communicate it to the king,
There are many other valuable curiofities, which I
could not fee, being lock’'d up in the king’s clofet,
and private apartments; fuch as- medals, intaglia’s,
and cameo’s. T .

. I come now to mention fome of the pitures,
which were found. Some of them were taken out
of a temple near the theatre, others from the houfes,
They have all- preferv’d their colours to admiration ;
which are very lively. 'They are painted in frefco,
and were fawed out of the walls, not without a great
deal of trouble and care; and’ are now fixed, with
binding morter, or cement, in thallow wooden cafes,
to prevent their breaking, and varnifli'd over, to pre-
ferve their colours. You muft think, that thefe pic-
tures are not alike valuable, otherwife than froni
their antiquity ; fome doubtlefs having been done by
good hands, others by bad, as one fees by the works
of thofe now-a-days. I fhall therefore only mentio
fome of the beft. There are twb large ones, as big
as lifey which were taken out of the temple, which
I mentioned, and which, as the antiquarians will
have it, was dedicated to Bacchws ; proving it by fome
o other
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other Farticular things found in the faid temple.
One of thefe pi¢tures, they fay, reprefents Thefeus.
The figure is naked, and holds a fmall club in his
hand: between his legs lies a minotaur, the pofture
of which produces one of the moft admirable fore-
thortenings, that ever I beheld. There ftand about
him alfo three little boys, one of which kiffes his
right hand, another embraces his left arm, and the
the third gently embraces his left hand ; all extremely
well expreffed. The other picture is of the fame fize
as the former, and compofed of many figures as large
as the life. 1. A woman fitting with a wand in her
hand, and crown’d with flowers: on one fide of her
ftands a bafket of pomegranates, grapes, and other
fruit : near her is a little fatyr or fawn, playing on
one of the ancient inftruments, of 6 or 8 tubes, joined
together in a row. There is a lufty naked man ftand-
ing by her, with his face turned fomething towards
her, with a fhort black beard. He has a bow and
quiver of arrows; alfo a club. In the fame piece is
allo another woman, who feemingly is talking to the
firlt: fhe is crown’d with ears of corn. There is alfo
a hind giving fuck to a boy. The man told me, that"
this reprefented the ftory of the difcovery of Telephus.
Another picture reprefents a winged Mercury, with
a child fitting on Eis thoulders acrofs his neck, by
whormn is a woman fitting, and taking Mercury by the
hand. This, we werc told, was fuppofed to be
Bacchus carried to nurfe. Another piece reprefented
Jupiter embracing Ganymede. Another, in which
is 2 hunt of ftags and {fwans. Three others, in each
a Medufa’s head.  Another, reprefenting two heads
- of imaginary animals; for never was the like oln
‘ earth,
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carth, nor in the waters under the earth. Anether
beaunful one, reprefenting two of the ‘mufes, one
playing on the lyre, the other with a mask on her
head. Another, with alion, wood, and diftant views.
In anothey, various centaurs, buildings, &c. Inan-
othcr, a ﬁgg, ovgr whrch is 2 bird ﬂymg, and {eem-
ing to beak at him., Two other fmall piGures of 2
dolphin. Another with architeCture,. and diftant
views. Onc Wlth a peacock. Another witha temo
ple, adom d with various -pillars..

There arc- many others of le(s notice, Wthh you
will give me leave to omit, that -1 may mention
other things, which have bcen found; namely, two
large cornucopia’s of bronze gilt; a large round
fhield of metal ; two metal dithes ; feveral lachryma-
tories of glafs, others of earth ; four large candle-
fticks of bronze ; a large metal vafc with a handle ;
many others of earth, curioufly wrought :" the foot
of a lion moft curious, but in'marble, and which
fupported a marble table; a beautiful mafcharron of
metal, having the face of a cat, with a moufe in her
mouth. There i is alfo a very fine medallion, extreme-
ly well preferved, with a baffo relievo on both fides;
on one is a woman, by whom is a man niked, killing
a hog: on the reverfe, is an old man, naked to his
waift, fitting and playing on two pipes, which he
holds in his hands. There is alfo another odd piece
in Baffo-relievo, which reprefents a green parrot,
drawn in a chariot, and driven by a green grafshop-
per, which fits on the box, as coachman. Whether
this ailuded to any thing, I could not learn; but I
rather imagine it to be a whim of the artift.

Were I to recount all the things in particular, that
I faw, it would ﬁll up more paper by twenty times,

than
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than I have already fcribbled. Let it fuffice then,
that there are many bafkets and cafes full of one thin
and another, all jumbled together ; fuch as kitchen
utenfils, locks, bolts, rings, hinges, and all of brafs.
Things, that were of iron, were totally eaten up with
ruft. I was told, that when the workmen came to
any thing of that fort, it moulder’d to duft as foon
as they touch’d it ; occafion’d doubtlefs by the damp-
nefs of the earth, and the many ages it lay buried.
I have little more to mention about the curiofities ; I
will only tell you, that I was aflured there were
found many vafes, and chryftal bottles full of water ;
but that might penetrite thro’ the earth, and fall
into them, if not clofe ftopp’d : alfo a fort of ftandith,
or inkhorn, in which were found many ftylets or pens,
with which they wrote in thofe days. When it was
firft taken out, they fay the ink had not only its na-
tural colour, but that it was yet capable of tinging :
it was very dry, when I touch’d it. There were
eggs found quite whole, but empty; alfo nuts and
almonds; grain of feveral forts, beans and peafe. I
have by me fome of it, which refembles beans of
the fize of coffec-berries burnt quite black. Many
other forts of fruit were found burnt quite to a coal,
tho’ otherwife whole and intire.

I will clofe this narrative, by declaring, that I can-
not be of the fentiments of fome, who affert, that this
city was fuddenly fwallow’d up, which implies, that
the earth muft have open’d, and formed a pit to re-
ceive it. My opinion is, that it was overwhelmed
with the boiling matter ifluing from the mountain, at
the time of the eruption. My reafon for this con-
jeGute is, that moft' things were found upright,

: Sa chiefly
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chjefly the buildings. That it was not.a fudden over-
whelming, and that the inhabitants bad time to
efcape with their lives, tho’ not with their goods, is

roved, by their not finding dead bodies, where they

ave hitherto dug. It is faid, fome human bones
were found, tho’ few ; which perhaps might belong
to fome miferable bedridden wretch or other, who
could not efcape, or of a perfon dying fuddenly thro’
fright ; which I think is not difficult to imagine,
when one confiders what a fcene of horror they muft
have had before their eyes.

. Very little money or plate has been found, or any
dther portable thing of great value ; which I think is
another proof, that the inhabitants were not deftroy’d.
I doubt not, but before the violent eruption came
on, the people for fome days might perceive fuch
tokens and f?gns', as could not but alarm them, and
put them on their guard. : :
~ At the eruption, which happen’d in 1737, beforer
it burft forth for fome days, the inhabitants of Por-
tici, and the adjacent villages, all retired; being by
fome figns apprifed of the event. And I have been
affured, that even for feven years before this laft
eruption, they were under daily apprehenfions of it;
but more fo for the laft four months of that time,
as the mountain then fcarce voided any fmoke at all, -
and continual rumblings were heard from the body
of the mountain, even at a great diftance. The tor-
rent of burning matter at this eruption took its courfe
the oppofite way from Portici or Herculaneum, and,
as it happen’d, no village was damaged thereby. A
convent of Carmelite friers, that ftood in its paffage,
Liad -a fhare of it ; but what it moft deftroyed were

"7 corn-fields,
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corn-fields, vineyards, and fome woodlands, upon -
which the matter lay to a great thicknefs, and they fay
retain’d its heat for a long while. I was informed even -
by feveral, who had been on the fpot 4 months after
the eruption, that the matter (which they call the
lava) was yet fo hot, that they could not walk
upon it: which fhews it muft be of a prodigious
depth or thicknefs. This matter, it feems, is not of
the fame quality nor fubftance all the way thro’ the
body of it; for I obferved, when I went to the the-
atre, as I defcended, that the fides of the paflage at
“the entrance were a fort of mould, 8 or 10 feet thick ;
after which appeared ftone, of a blackith or dark-
grey colour, to the thicknefs of about a yard or 4 feet ;
then another layer of fandy earth, under which was
a layer of the fame fort of ftone; and that it conti-
nued fratum fuper firatum, till I got to the bottom.
The theatre and the houfes feem all to have been
filled with earth, and being heavier at that inftant
than any other part,- of which the matter was com-
pounded, fubfided firft. I know a cubic block of
ftone is heavier than a lump of any earth of the fame

dimenfions. ‘Therefore you rine, that the
ftony part of the matter fhe tate firft ; but
my notion is, that when th tter was liqui-

fied, and boiling with heat, 1t was ughter in pro-
portion than the earthy part; and that the inftant
the boiling degree of heat was over, it could not ga-
ther its parts together quick enough to form a com-

act heavy body, before the earthy part fubfided. I
ﬁave examined this ftone, and find it has not, every-
where, the fame folidity. Reafons might be given
for that, but I will not trouble you with them ilowl I

wi
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" T will only tell you, that, in general, this ftone is
very hard and heavy, and that the whole city of
Naples is paved with it. I have feen fome of it,
that will bear a fine polith, and of which they make
{nuff-boxes.

XIX. A Letter to the Prefident, concerning
the Hermaphrodite fbewn in London: 4y
James Parfons M. D, F. R. §.

SIR, Red-lion fquare, March 14, 1750.
Read Marchiy. S I find the Friench girl, now thewn
1750 at Ludgate as an hermaphrodite,

makes fome noife in town, and as the generality of
the world are apt in this very cafe to take the er-

roneous fide of the queftion in giving their opinions

about it, for want of having a proper knowlege of
the parts, I have taken the liberty to trouble you

with this letter, containing fome account of the mat-

ter, which is intended to undeceive fuch as are mif-

taken about it ' ,

She is now years old, and the true
defcription of her pudenda is as follows :

What is miftaken for a penis, and has at firft fight
caufed the deception, is the clitoris, grown to an
inordinate fize. ‘The prepuce of this is continued
down on each fide, to form the nymphe: under
thefe the natural zretbra is in its proper place, as in
all females; and juft under this is a natural vagina,
This vagina is concealed by a fkin growing up from

the perineum, and continued to the /abium of each
fide
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fide quite over it; which, if foipp'd with fciffars,
would lay the orifice of the wvagina bare, and (hew
the perfon a perfect female, having only this morbid
fize of the clitoris. o .
This is really the fact relating to the prefent fub-
je&t ; which any one may be fatisfied of, by pafling
a finger down under this fkin to the perineum, and
he will meet the orifice of the wagina, and find
it as perfect as that of any other woman of the fame
age. - :
g, he wvagina being thus cover'd, and the cliroris
thus large, it is no great wonder, that fhe fhould at
firft fight be taken for a male by the vulgar : but it
would feem a little too carelefs in any of the fa-
culty to be fo deceivid. However i we do but con-
fider the following obfervations, we fhall find it no
fuch ftrange affair, as it now feems to the world :
nor is it new, to find people imagine, that, fince this
miftaken penis is imperforate, the urethra is preter-
naturally directed to appear under it, without con-
fidering it to be a true female uretbra, in its natural
lace. :
P I had the honour, on the 3oth of April, 1741, to
lay before the Society feven or eight female fetus’s,
from about fix to fomewhat more than feven months
growth. Each of thefe had its c/izoris bigger in pro-
rtion than the prefent girl, or any other whom I
ave cver feen; which -is the cafe with all female
Jetus's, during the greateft part of the time of gefta-
tion. And this is nature’s common rule all over the
world.
Now it is impofiible, that fo many hermaphrodites
fhould be formed at once, fince we have fo few
' inftances
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inftances among the European nations of thofe fo re-
puted ; tho’ they are common enough in Afia and
" Africa, in all thofe places efpecially, that are neareft
the equino@ial line, where the non naturals them-

felves conduce much to the general relaxation of the

folids in human bodies, and confequently this un-
- feemly accretion of that part.

- Now as the female fafus increafes in the uferus in
a natural way, the neighbouring parts of the pudenda
grow more in proportion than the clitoris, drawing
away the integuments from it, whereby it becomes
by degrees lefs confpicuous; and at -length, as the
child grows up, it is fhrunk between the /abra, and
remains always coverd, as it is now the common
appearance in o#r women. But when it continues
its growth, together with the neighbouring parts in
the fame proportion, which all female f@fus’s have
it in, maintaining its firft proportional fize, the per-
fon, when grown up, is calld by the vulgar an her-
maphrodite ; fince the natural ftruGture of this part
is in a great meafure like that of a penss virilis.

Nor is its largenefs in a fefus much to be won-
der’d at, fince there are other very fimilar cafes in
the fame body, as the gland thymus and glandule
renales ; both which, as the child grows larger, di-
minith in their proportion. '

Thefe macroclitoridee are fo numerous among ma-
ny nations of Afia and Africa,that the antients, Albu-
cafis efpecially in his 71t chap. inform us of the ne-
ceffary operation and method of cure, which he terms
cura tentiginis, finding the part fo call'd inconvenient
from its largenefs. Nor was this knowlege confin’d
to men of feience alone amongft the Egyptians and

: Etbiopians,
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Etbiopians, and Angolans; for every parent knows;
when the child has thefe parts longer thun ordinary,
and cut or burnthem off, while girls are very young,
and at the fame time never entertain the leaft notion
of the exiftence of any other nature befides the true
female, in thofe children, who are thus deprived of
that part.

The learned De Graafe was well acquainted with
this, and gives his approbation of the operation, as
highly neceflary, as well as decent:  effique bujus
‘ partis chirurgia orientalibus tam meceffaria quam
 decora.”

It has been faid too, that this girl in town has not
the leaft appearance of breafts; but thofe, who re-
port this, muft furely have never feen the breafts of
the women of any other nation but our own. On

- the contrary, fhe has as large breafts as any French
girl of her age, and as good a nipple; whatever care
they take to fqueeze and comprefs them with her
apparel. Befides fhe is a thin girl, and fmall of her
age; and really among our own young women,
when they are {pare, and fmall in ftature, it will be
hard to find any with breafts more confpicuous than,
if fo much as, hers. ‘

I have cenfider’d this fubjec more at large in my
Critical Inquiry into the Nature of Hermaphbrodites,
which the curious may fee; and am, in the mean

. time, Sir,
Your moft humble fervant,

] Parfons,

T XX.
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XX. An Acooumt of a wvery mall Monkey

* communicated toMartin Folkes Efg; LL. D,
~ and Prelident of the Royal and Antiqua-
sian Societies, London ; 4y James Par{ons
M.D. F.R. S .

S I R, :

Read April 18. HE right honourable thc Lord

1758 Kingfton,. of Queen's-fquare, per-
mitted me to take a drawing and this defcription of
the little monkey, which you and the reverend Dr.
Stukeley faw a fy ew days ago. Its particular charac-
ters, join'd to its very {mall fize, induced mo to think
it a fubjeét worthy the notice of the Royal Society;
efpecially .too as there is yet no. good figure. of it ex-
hibited.

It is, from the. tip of the nofe to the root of the
tail upon the cdge of the fpine, but feven inches and
an half ; and the tail, from its root to the extremity,
is nine inches s 5 its face about an inch long; and
hardly three quarters of an inch broad at the eyes,
where it is broadeft. Its utmoft weight is about four
ounces and an half averdupoife. .

The face is naked, and of a flefh-colour ; the eyes
black, having no white part vifible ; the ears are thin,
large in proportion, and of a dark colour ; ; and are
furrounded each with a grove of very white hairs ;
between which the hairs of the neck are blackith,
and fo are the four extremities: the reft of the body
and tail is a mixture of dufky and yellow, fo as to
compofe a dark olive; the hairs of the body are

4 exceedingly
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exceedingly foft, and, upon clofely examining them,
each hair is parti-colour’d, that is, dufky at the root,
then a little yellowith, then dark, and then yellowith
again, fomewhat like the foft feathers of partridges.
The fingers are flender, each having three joints:
they are five on each extremity, and are pointed by
nails rather refembling the claws of birds, than thofe
of human bodies ; which is common to moft other
{pecies of the cercopitheci. .

I fince waited on Mr. Hyde, of Charterhoufe-
fquare, who fhew’d me another of thefe, which
happens to be the male of this very fpecies now de-
fcribed, and feems about one fize larger than my
lord’s, being about eight inches, meafured by a pack-
thread, from the nofeto the root of the tail, and from
thence, the tail is about ten inches long. It weighs
about fix ounces and a quarter, is very flender like
the female, and with fome difficulty moves his pof- -
terior extremities ; but they feem always better in
warm weather, and more a&ive than in winter, be-
ing fcarce able to bear cold. '

The fame gentleman gave me befides an account
of the following particulars relating to it :

This and a female, which is fince dead,~were
brought by an Eaft-India fhip about two years ago,
from Brafile, having occafionally touch’d there in its
return from the Indies : which fthews Brafile to be the
- native place of thefe animals. And as Mr. Hyde has
had hismonkey nowtwoyears, thefe may be realonably
fuppofed at their full growth ; and perhaps the males
are commonly fomewhat larger than the females, as
it is in fome otber animals. They are both very thin
and fpare, and of the fame colour in every refpe&,

- T 2 except

-
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except that there are more downy white hairs on the
male than on the female; the marks and features
are the fame in both; their voices are fmall and
fhrill ; and they are alike in all other refpecs but the
fex; and altho’ the claws are like thofe of a bird
having hooked nails, pointed at the end of every fin-
ger of the upper extremities, the thumb of each in-
ferior extremity in male and female is flat like the
human, and has a flat nail.

Mr. Hyde feedshis monkey fometimes with roafted
chefnuts, fometimes in fummer with fweet fruits, as
goofeberries when thorough ripe, plums, cherries,
and fuch-like ; but he will not touch currants, be-
caufe of their acidity. He feems very fond of the
fmaller fpiders and their eggs; but not the larger
forts; nor will he touch the great blue-bottle fly,
tho’ he greedily eats the {fmall common flies. He
frequently has a diarrhcea; and once, by accident, it
was found, that he feem'd to love a gum, calld gum-
_ fenega, which he feeds on with eagernefs, and it
never fails to cure him; fo that he gives it to him
now only occafionally. Another kind of diet, which
I faw him eat, was young fnails; of which he eats
three a day. '

I have chofen the figure of the male to be engraved
for the Tranfactions, put into fuch an attitude, as will
beft thew the penis and ferotum. They are placed
nearly in the fame fituation with thofe of a dog; but
moft refemble thofe of human nature, being naked
of hair, having a fair foft flefh-colour'd fkin, verz'
tender and taper towards the end of the penss, whic
is altogether as prominent from the body as the hu-
man, The feminine part of generation of this fp:giﬁcs

conluits



*

‘ | [ 1497

confifts of a fleth-colour’d naked piece a little raifed,
having a hole in the middle, and fituated backwards’
. between the femora, not quite fo far as the pudenda
of the females of other fmall quadrupeds,

This, fir, is the {pecies of monkey mention’d by

Marcgravius, in the fifth chapter of the fixth book of
his Hiftoria rerum naturalium, &'c. where he treats of
the quadrupeds and ferpents of Brafile ; but his figure
bears fo little refemblance to the creature, and his
defcription is fo fhort, that I believe you will think
this farther hiftory not unneceffary : however, I have
tranfcribed his words as follow, to fhew that this
animal is the fame, that he defcribes.

(1
€«
((
4
€«
€«
({4
({4
({4
o«
({4
(13
(43

({3

({3

¢ Cagui or fagui minor, tenerum animalculum et
parvam, leonem quoque facie referens. Totius corpo-
ris longitudo circiter fex digitorum eft, caude autem
decem ; capitulum habet parvulum, quod vix po-
mum minus 2quat : nafum exiguum elatum ; ocu-

los teneros ; os parvum cum dentibus acutiffimis;

crura manus habent inftar cercopithecorum,quinque
digitis teneris pradita: aures fubrotundas, quas
circumftant pili albi, ordine et cumulatim pofiti
et quafi eleganter effent pexi. Pili autem totius
corporis interius et in exortu rufefcunt, exterius
funt ex albo et fufco mixti; cauda autem quafi
ex albo et fufco annulata eft. ~ Acutiffimum edit
fonum voce fua : velociffimum eft animalculum in
faliendo : frigoris impatientiffimum. Vefcitur pane,
farina mandioc®, atque aliis.”

What the Brafilians call cagus, the Coﬁgcnfes call

pongi ; which are diftinguithed into the cagus_ majc:i
- and.
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and minor. Mr. Ray, in his Synopfis anim. pi' 1545

chapter of monkeys, thinks, this is that fpecies dew

fcribed by Clufius from Lerius, which they call Sa-

gosin. 1am, . ,
| SIR, _

Your truly humble ervant,

James P‘au'fons.»

XXI. Extra& of a Letter fromNaples, con-
cerning Herculaneum, containing an Ace

count and_Defcription of the Place, and

" what bas been: found in-it.
Read April 18./"FHE entrance into Herculaneum is'
1751 defcribed to’ be down a narrow

paffage, cut with a gradual defcent ; and, towards
the bottom, into fteps: and the city is fuppofed to
lie about 60 feet under the furface of the ground.
Thofe, who go down into it, carry each of them a
wax taper, and are preceded by a guide. It is fup~
pofed, that, befides the earthquake, which fwallow'd
up this town, it was alfo at the fame time over~
whelmed with the burning lava, which then ran’
down from mount Vefuvius, during the eruption.
And accordingly all the paffages into it are cut thro’
this lava ; which is a very hard fubftance, like ftane,
of a flate-colour, and faid to be compofed of various
kinds of metals and glafs ; which indeed is manifeft
in the appearance of it. The ftreets of Naples are
pavea with the fame lava: but it feems to be of;;
- - . mu
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much more foft and fandy fubftance in Herculaneum,
than in the places, where they dig it for ufe.

The appearance of this city would greatly difap-
point fuch, as thould have raifed their expettation to
fee in it fpacious ftreets and fronts of houfes ; for they
would find nothing but long narrow paflages, juft
high enough to walk upright in, with a bafket upon
the head; and wide enough for the workmen, who
carry them, to. pafs each other, with the dirt they
dig out. ‘There. is a vaft number of thefe paflages,
cut-one out of another ; fo that one might perhaps
walk the fpace of two miles, by going up every
turning.

. Their method of digging is this. Whenever they
find a wall, they clear a paffage along the fide of it.
When they come to an angle, they turn with it ; and
when they come to a door or 2 window, they make
their way into it. But when they have fo done, they
are far from finding themf{elves in a fpacious room,
or open arca ; for all the rooms and places they have
yet found, are filled fo brimfull with lava, that it
fticks on to the fides of the walls; and they can ad-
vance no farther, than as they can make their way
by digging : which is fuch infinite labour, that when
they ceafe to find any thing worth their fearch, they
fill up the place again, and begin to dig elfewhere.
By which means no place is quite cleared, to the
great grief of every one, who has the leaft fhare of
curiofity. But the king does not chufe to proceed
in any other method. Confequently, it does not ap-
pear how many ftories high the houfes may be ; nor
* 18 any thing to be feen over the head but lava. In

- which lava are vaft numbers of burnt beams, fthat

, can

[
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feem to have been beams or joifts of floors ; tho’ they
‘are now little more than black duft ; and where they
are quite moulder’d away, one may plainly fce the
grain of the wood imprinted in the lava; fo clofe
did it ftick.

In one pafiage, they pafled by a great many pillars,
lying about three feet diftant from each other; fup-

fed to have compofed a portico, or colonnade.
They are of brick, plaifter’d, and are fluted, and
painted red. They are broken off, a little above the
bafe, and are thrown down, in fuch a manner, that
they now lic in an horizontal pofition, in the mid(t
of the lava.

In another fplace:, they paffed through a fepulchre,
a little kind of room, about 12 feet fquare; which
was built up, all round, in the fame manner as ftoves
are in our modern Kkitchens, with niches, like the
arched holes under fuch ftoves, for the athes to fall
into. In each of thofe niches was a common earthen
urn or pot, with a cover, full of dry bones, appear-
ing as if they were worm-eaten. _

In another part, they manifeftly went in at the
door of an houfe; and faw a window a little on
one fide of it. They feemed to be in a good large
room ; but the lava was left all ftanding in the mid-
dle of it, and only a paffage made round it, in order
to get the paintings off from the walls. There have
becn feveral rooms opened, from whence they have
taken away paintings and mofaic floors, but which
are now filled up again. Some bits of mofaic floors
ftilt remain, and are vifible.

‘They pafled another place, which is called a bath,

and has that appearance. It is of a circular form,.
and
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and feems to have been made to contain water. Here
were found fome marble and fome ftatues. And a
little way diftant from this is a ftone ftair-cafe; but
what it leads to, is not yet known. -

Then they paffed by a well, built round with a
parapet-wall on the top, and an arch turned over it;
whereby the lava has been prevented from choak-
ing it up; and it is now a good well.

In another place, they walked, for about 30 feet,
in a ftrait line, along the fide of a ftone building,
fuppofed to be a temple. It has two very deep fteps
all along the bottom ; and then an upright flat fur-
face, about 4 or 5 feet high; and then a narrow
cornice ; and feems to be the bafis or pedeftal for a .
colonnade of pillars. In one part of it they have
begun to dig, above the cornice, and find no inter-
ruption ; which adds to the probability of its being
the fpace between the pillars. However, none are
yet difcovered ; and it will be fome time, before they
can be able to determine what it is.

In another place is juft fuch another building of
the like fort, but of a circular form. This they have
but juft begun to find.

In fome places the company faw little bits of paint-
ings on the walls ; but they are taken away prefently
after they are found.

It is fuppofed, that the workmen are at prefent
got no farther than the fuburbs of the town, in this
part of their fearch; having met with no grand
buildings, unlefs the two laft-mention’d fhould prove
to be fuch.

But the theatre (which is mgntion’d by the
writer of the letter as mol{’; worth feeing) is ablini;

- a
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half a quarter of a mile from the place, where the
company firft went down. The company therefore
now re-afcended, and walked thither.

A very good view may be had of this theatre,
even without defcending under-ground ; for, over the
feats, a very large well is dug through the ground
and through the lava; the diameter of which well
may be perhaps 15 or 20 feet; and the depth of it
about 6o feet; and the fides of it are all fmoothed
and white-wathed : fo that it lets in a very ftrong
light ; and a perfon may look down from the top,
and have a very good view of the feats: but no one
can fee the whole of it, without going down under-
ground, which this party therefore did.
~ They perceived, that a paflage had been cleared
all round the outfide wall of it; which appears to
have been plaiftered, and painted with pillars, and
other kinds of ornaments ; moft of which are taken
away. They walked all round the corridor on the
infide, which led to the feats. It is here totally cleared
of the lava; and they could fee the arched roof,
which is plaifter’d. This corridor was lined and
paved with marble; but it is now all taken away.
There are 25 rows of feats, all of ftone. There is a
pretty wide {pace of them, cleared quite down to the
bottom ; fo that a very perfe&t view may be had of
them. The door-ways are alfo all cleared ; and like-
wife the little ftair-cafes, 8 or 10 in number, which
Ied to thefe feats. But part of the @rena remains not
yet cleared.  This whole building feems to be per-
fe&ly intire ;. and nothing appears to be thrown out
of its place. [t is imagined, that it ferved both

-for a theatre and an amphitheitre. There does not

appear
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appear to have been any covering over the feats. It
was in the niches of the corridor of it, that almoft
all the fine ftatues were found.
 The writer of the letter obferves, that < the notion
¢ of this theatre’s being full, when the eruption hap-
¢ pened, and that the people had not time to
“ efcape,” was probably groundlefs ; becaufe no dead
bodies have been found in it. To which is added
another reafon for judging, that the deftruion of the
city was not abfolutely fudden ; which is, the fmall
quantity of riches hitherto found in it; as well as
the very fmall number of bodies and bones, not
amounting, in all, to above 20 fkeletons, if fo many.
And one very extraordinary inftance is alleged in fup-
port of this opinion, ¢ that they had at leaft fome
“ notice ;” however fhort it might be. A fkeleton
was found in a door-way, in a running attitude ; with
one arm extended, which appeared to have had a
bag of money in the hand of it: for the lava had
taken fo exact an impreffion of the man, that there
was a hole under the hand of the extended arm ;
which hole -was apparently the impreffion of the
bag, and feveral pieces of filver coin weré found in
it. ‘This man therefore muft have had notice enough
of the danger, to endeavour to fecure his treafure ;
tho’ he muft have been, as is rémark’d, inftanta-
neoufly encompaflfed with liquid fire, in attempting -
it. ' o

No manufcripts have yet been found; but they
have met with fome few infcriptions on marble, tho’
none, that are of any confequence, or ferve to give

new light in any point of antiquity. o

| ‘ Uz The
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The labour of clearing the place is performed by
flaves, who work chained together, two and two.

The curiofities taken out of it are depofited at a
g:tlacc of the king’s, at Portici; and fill {éveral rooms

ere. :

The fineft of them are the ftatues. There is an
exceedingly beautiful one, in white marble, of Balbus,
on horfeback ; which ftands in a portico of the palace,
and is a moft juftly admired performance. It is quite
intire ; and the horfe is reckoned the fineft piece of
work of that kind. The other ftatues are not yet
put up. There are many of them ; fome in marble,
fome in bronze, and almoft all of them fine. Parti-
.cularly, one of Agrippina; alfo a figure of a woman,
with a deje¢ted countenance, which is the moft ex-
preflive of forrow, innocence, modefty, and diffi-
dence, that it is paffible to conceive. Some of the
bronze ftatues are remarkable for having a fort of
~enamelled eyes put into them; but the whites of
them look very fhocking.

The marble, that has been found, is very fine, and
of various forts; and the king has made moft beau-
tiful tables of it.

The writer proceeds next to give fome account of
the paintings, and obferves, that, to fpeak the truth,
much the greateft part of them are but a very few
degrees better than what you will fee upon an ale-

-houfe-wall. They are all painted on plaifter ; which
has been very carefully feparated from the wall, in
as large pieces as might be done. Thefe pieces are
now framed ; and there are above 1500 of them,
but not above 20, that are tolerable. The beft of
them are 3 large pieces; one of which is a fort of
hiftory-
3
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hiftory-piece, containing 4 figures, that have fome
expreflion in their faces; but even thefe beft, if they
were modern performances, would hardly be thought
worthy of a place in a garret. There are about a
dozen little pieces, of women dancing, centaurs, &,
the attitudes of which are very genteel, and the draw-
ing pretty ; but the fhading is terrible daubing.

The colouring, that has been fo much talk’d of,
is allow’d to be furprifingly frefth, and well preferv'd,
confidering how long it has been done; but the
painters of them feem to have been matfters of only a
very few fimple colours, and thofe not very good
ones. The red is the brighteft and beft. The lava
was found fticking on to all the painting ; which, as
fome think, has helped to preferve it. The paint is
liable to be rubbed off; to prevent which inconve-
nience, they have flightly varnifhed it.

The defigns of the greateft part of thefe paintings
are fo ftrange and uncouth, that it is difficult, and
almoft impoffible, to guefs what was aimed at. A
vaft deal of it looks like fuch Chinefe borders and
ornaments, as we fee painted upon fkre¢ There
are great numbers of little figures, dancing ropes;
fome few fmall bad landfcapes ; and fome very odd
picces, either emblematical, or perhaps only the
painter’s whim.  Of which laft the writer gives two
fpecimens ; one, of a grafshopper driving a parrot ;
the other, of a vaft great head, in the midft of what
feems to have been intended for a green field encom~
pafled with an hedge.

All the paintings are either upon black or red
grounds : and fuch, that the writer cannot help fufpe&-
ing, that it is their antiquity alone, that has recom-

. mended
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mended them to their admirers, and atoned, in their
eyes, for all their blemifhes and defeéts; and pro-
fefles great amazement at the accounts, which have
been fent to England concerning them.

Then follows a little fort of inventory of things
found in this fubterraneous town ; kitchen-furniture,
in abundance, in iron and in copper; apparently an-
fwering the fame purpofes, for which we now ufe
them, tho’ a little different in.fhape ; vaft numbers of
lamps, both earthen and copper ; locks, hinges, &c. A
loaf of bread, almoft burnt to a coal, with the baker’s
name upon it. Some beans and barley. A fithing-
net, burnt quite black ; but yet hanging together, fo
that one may plainly fee the mefhes, and what the
thing has been. Some urns and tripods, in bronze,
chafed in a very neat and curious manner ; the chafing
in filver. Some bufts. A good many {mall figures,
and medals; but the king is fo choice of thefe laft,
that they are not to be feen, tho’ faid to be not very
curious. All the coin, which they have found, has
been filver. There are a few good intaglio’s and
cameo’s. lﬂ'hf.-:rc is a pair of bracelets, which were
found or™he wrift of a fkeleton ; alfo a few ear-rings,
and fome rings.

The king has laid down, in the rooms at Portici,
feveral of the mofaic pavements, that were found at
‘Herculaneum.  The defigns of them are pretty
enough, but not uncommon. They are, chiefly, black
and white marble; and very {mall {quires. They are
laid in a cement, but fo clumfily, that the pieces do
not touch at all; and the fame thing was obferv'd at
Herculaneum. '

The
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The king is now employing a perfon to take draw-
ings of all the ftatues, and principal paintings ; with
an intent to publith them, together with an account
‘of Herculaneum. The ftatues cannot be made to
appear more beautiful than they really are : but the
writer imagines the world will be vaftly deceived
with regard to the paintings. For the man is a very .
nice drawer ; and has alfo managed the colouring to
advantage ; {o that he has made exceedingly pretty
things, from originals, which are miferable daubings.
The company having feen the drawings firft, were
extremely difappointed, when they afterwards came
to view the originals. It is likewife propofed to
make a plan of the town, by meafuring all the walls,
which they find, and taking all the angles; and thus,
in fome degree, to compenfate for the omiffion of
laying it all open.

XXII. A Occultation of the Planet Venus
by the Moon in the Day-time, obferved in
Surrey-ftreet, London, April 16, 1751,
0. St. by Dr. John.Bevis.

Read April 18. T NINDING many had gotten a notion

175t F from the almanac-makers, that it
would be next to impofiible to obferve this occulta-
tion, I was refolved to give attention to it; well re-
membering, that I had feveral times feen Venus on
the meridian with a three-foot tranfitory, when fhe
~ was much nearer her fuperior conjunétion with the
fun, than now. The whole matter was to direct b:

: tu
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tube fo, as to find her out a little before her ingrefs,
and to manage the inftrument fo, as alfo to have
fight of her at the inftant of her egrefs. And know-
ing, that Mr. Short is never unprovided with one or
more inftruments exceedingly well adapted to this
and other purpofes, the fame that he has defcribed in
Phil. Tranf. No 493 ; which, for its eafy removal
from place to place, may be confider’d as a fort of
portable obfervatory, I intimated my intention to him
the evening before; who was fo kind as to fet up
two of the faid inftruments, which I found reétified,
and ready for obfervation, when I vifited him the
next morning,.

One of thefe, placed near his clock, he intended
for his own ufe, and the other was for me. I had
alfo with me a watch of Mr. Graham’s make,
which thewed feconds, and was fet exally to the
clock. '

A little after 10 Mr. Short waited upon His Grace
the Duke of Queensbury, and Mr. Pringle, to the
apartment where I was; who, after taking a look at
Venus, which I had then brought into the telefcope,
feated themfelves near me, and I applied myfelf at-
tentively to the obfervation.

The air was of itfelf exceedingly clear ; but the
wind, being in the north-eaft quarter, brought fuch
drifts of {moak, as much impaired the diftinGtnefs
of Venus, which however look’d round. Several
minutes before I expe@ed it, the figure of the planet
was manifeftly alter’d ; upon which I called out to
Mr. Short to haften to his inftrument, which he did,
but was too late. I never ftirred my eye from mine,
before the total ingrefs, at 10" 39’ 30" by the Wahtfli;

whic
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which T cempared with the clock, and found it had -
not altered in the leaft. - , ’ ‘

From my firft perceiving the change of the figure,

- to the intire ingrefs, could not be a full minute.

By a flight calculus I had made, the occultation
was not to laft half an hour; but the ingrefs con=’
fiderably anticipating it, I conjectured, that, on the
Ezntrary, the egrefs would be later, as it proved to

I muft here take notice, that not the leaft glimpfe
of the moon, then not twoe days old, could be dif-
cerned: fo that the bufinefs of feeuring Venus, at
the inftant of her emerfion, within the field of the
telefcope, -over which fhe paffed in about 2' 10", de-
pended intirely on a due management of the fcrew,
which gave motion both to the equatorial or horary
plate, and to the telefcope. A little after 11 I brought
the point of the hour-circle, anfwering to Venus, to
the index, and might then have feen her near the
middle of the field, had fhe already emerged. Ever
two minutes after I was careful to turn the fcrew fo
much, as to be fure of keeping her within the field.
At length clapping my eye to the inftrument imme-
diately after one of thefe operations, I perceived her
quite emerged and round : this was at 11* 13’ 15" by
the watch, which ftill kept exa@& pace with the
clock. -

I cannot think my éye had been removed more
than a minute : my Lord Duke judged not quite fo
much. , . .

Mr. Short had the misfortune not to recéver fight of
- Venus till about a minute later than I did, for want
af an affiftant, who knew how to govern the fcrew.

- X Yeous
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Venus, paffed the meridian in the tranfitory a
f* 37 55" afternoon by the clock: the fun pafs'd
this day at 11* 57" 27”; and yefterday, the 1y, at
11* ¢7° 28Y4; whenee it is eafy to redace alt to ap~
parent time, as follows :
' e« % o+
"Total ingrefs of Venus 1751, Apr. 15 22 42 03
Her total emerfion ~— —— = 23 15 47
Her meridian tranfit ——— 16 o1 40 29
Now, fuppofing the whole difk to
have taken up one minute, as it
feem’d thereabout, both in the ingrefs
and egrefs, the middle of the occul- ,
tation muft have been ——— 15 22 58 24}
~ And the duration, with tefpet to
the centre of Venus —— 33 48

In this account I have been the more particulat
as'to circumftances, in hopes to point out, in fome
" meafure, to fuch, as may not be much converfant
in obfervation, how to provide, and what to dos
on a like occafion; but more efpecially to recom-
mend the more frequent ufe of the polar axis; the
great conveniency whereof I have frequently expe-
rienced, not only in readily finding and eafily pur-
fuing a celeftial objed, by day as well as by night,
But in many éther regards, as in comparing un=
known ph@znomena, as comets, &¢. with known
énes, in any, fituation, enly by the addition of &
* graduated feCtor ; according to Mr. Graham’s excel-
lent contrivance ; in meafuring diameters, and repeat-
ing the menfuration, as faft as you pleafe, with the
micrometer; which, in this way of applicatiop,
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admits of 2 far fimpler conftrution than §n '
other. Add‘to thefe the very eafy, but otherwife
impofible, management of the moft heavy and cum-
berfome inftruments, fuch as the fe&or, which the
late Mr. Flamfteed made ufe of for meafuring angu-
lar diftances at Greenwich.

When the great refleting telefcope, that is fet up
at Marlborough-houfe, was nigh finithed, it was pro-
pofed to fupport and diret it by means of a com-
plicated machinery, intirely different from the appa-
ratus, which is now applied to it. ‘This I ftrongly
oppofed in behalf of a polar axis, which was at Jaf
agreed upon ; and as foon as it was executed, it ap-
peared, to the full fatisfaction of the generous owner,
and the curious artift, that {o vaft a weight as mors
than one thoufand pounds could be moved and di-
rected at pleafure, ¢ven by a ftranger, with a finger.
and a thumb, -

J. Bevis.

Resdéprili8, . AM informed by - Mr. -John Canton,
1751- 1] . thao he obferved the occultation of Ve-
nus by the moon laft Tuefday, at- his houfe in-Spi-
tal-fquare, andfound the immerfion at 10" 42/ 20" a.m.
‘ . emerfion at 1T 15 40
SApr) 18, 17510 '

t I . Short.’

~X 2 XXIIL
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XXIIL. An Account of a 4;'ef-narla'57e Ap.
- pearance in the Moon, April 22, 1751, by
* James Short, F. R. §.

ReadApril 25. TN Numb. 396 of the Philofoph. Tranf.
175t I there is an account of an obfervation
made on a particular and uncommon appearance of
the lunar {pot called Plato in the nomenclature of
Riccioli’s and Grimaldi’s Selenography, and Lacus
niger major in that of Hevelius. Signor Bianchini,,
to whom we owe this communication, fays, that it
was the 16 of Auguft 1725, N. St. about an. hour
after fun-fet, when he took his obfervation with a
dioptric telefcope, of the length of 150 Roman
palms (about 110 Englifh feet) made by the famous.
Campani, the air being very ferene, and the moon
(as he fays, {peaking of the fame phanomienon in hi§
book of Venus) a day paft the firft quarter: fo that
the faid {pot then lay in the common fe&ion of light
and darknefs. The mountainous oval margin, with
which it is furrounded, was brightly .illuppin’d withr
the fun’s rays ; but the plain bottom look'd darkith
as having not yet received his light. There was:
however extended along its area, frem end to end,
a track of reddifh light, as though a beam had been
admitted through fome perforation in that fide of the
margin, which was then expofed to the fun. M.
Bianchini propofes the folution of this matter in twos
different ways : firft, by fuppofing an aperture in the
margin, asjuft now mentioned : or, fecondly, by con=
ceiving the moon to have an atmofphere, and that
: thereby
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margir{ might be forrcfra%tca:agsqltf »{uﬂﬂ;ﬁ th;
the plain area or bottom. rupo
Having lately had an opportunity of obferving
fomething of the fame nature myfelf, I take the
liberty to lay it before the Society : as alfo to entreae
their opinion about my conjeGture eoncerping the
caufe thereof.
- Monday, April 22, 1751, O. St. being at Mart-
borough-houfe along with Dr. Stephens and Mr.
Harris, and having directed the great refleCtor to
the moon, I perceived a fingle ftreak of light pro~
je€ted along the flat bottom of the fpot Plato; and
from what I was then able to recolle& of Signor
Bianchini’s narrativé, I could make no doubt but that
it was of the fame kind with that, which he faw,
and which I had fo often looked after in vain. By
the pofition of the {pot on the difk, and the thadow
of the mountains on the weft fide of it, we fhould
not have expeted to have feen any light on the bot-
tom. -Soon after we difcerned another ftreak of
light extended along the bottom, parallel to. the firft,
but fomewhat lower, which in a very fhort time
was evidently divided into two, I fought in vain
for fuch a perforation, as that hinted at in the other
account ; but thro’ the great magnifying, powes of.
this inftrument, we were able to difcover a gap or
notch in the mountains to the weftward, which abut-
ted againtt the firft ftreak or fiream, and purfuing,
our object with great attention, we alfo {{rerceiv’d a
like gap in the direction of the lower ftreak: but
tho’ this ftreak  was divided into two, we were-not

able at any rate to find out another notch, whereby
- o
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Sgoy Balliamins . Agesati VI, '
' ~ Santolina fpinofa fol. Agerati Boerh. :
tgo8 Carduus o - albis maculis notatus exotico flere albo
. B. 381.
1409 Camara foliis fubrotundis rugofis flore ceeruleo

1410 Carduus Cretices Rapi folio Inft. R. H.
1413 Cirfiam tuberofum Latuce capitulis fpicatié

Host. Elt.
3422 Chicus exiguus capite cancellato femine tomen-
tofo T. Inft. |

1413 Chicus orientalis Atractylis lutea di®us altif
fimus T. Cor. 33.

1414 Caicus orientalis Atra@ylidis folio flore Leuco-

heeo T. Cor.

341§ Collinfonia Americana Utrticz foliis floribus ex
albo purpur. Dillen. )

1416 Corindum ampliore folio fructu rhajore T. 43T.

1417 Corindum folio et frutu minori Toutn.

1418 Elichryfum-African. fetidiffim. calyce argenteo
Tourn.

1419 Eryngium' morntanume Amethyftinum capitulo
majore pallefcente T. 327. o

1320 Fertla fol, glauco femine lato oblongo quibuf-

~ dam Thapfia ferulacea C. B.

1431 Hefperis Leucoti fblio non ferrato filiqua qua~
dranguly J. R.H. 223. o

1422 Hiorachim villofum Sonchus lanatus Dale-
champio di¢tum R.H. 231.

3423 Hi;;acimn Alpinum Scorzonerz folio Inft. R.

. 1472,
T424 Harmirm7m Napi folio Mor. Hort. Reg. Blefl.
1425 jaccea pri;ofa alato caule capite lanuginofo

1426
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1426 Jacea anguftifolia minor Virginiana' tuberofe
radice Banifter , '
1427 Jacea fol. candicantibus laciniatis caliculis non
{plendentibus L
1428 Lychnidea Mariana elatior Alfinesaquatic. foliis
floribus in longam fpicam denfe ftipatis
Pluk. . - T .
1429 Lychnis oriental. annua fupina Antirrhini fol,
~ fl. min. purp. ,
1430 Ly(c:hrﬁis l\)rifcofa flore mufcofo Ocimaftri facie
1431 Marrubium album candidiffimum et villofum

1432 Martynia foliis ferratis Lin. Hort. CLff.
1433 Medica marina major {pinofa Park. Theat.
1434 Medicago Vulnerariz facie Hifpanica Inft. R.

H. 412. ~
143$ Mimofa humilis frutefcens et fpinofa filiquis
conglobatis

1436 Moldavica Betonice fol. floribus "majoribus
cceruleis pendulis Am.

1437 Oryza Lobel. Icon. 31. Offic. 336.

1438 Plantago maxima Tartarica Gerberi

1439 Scolymus Chryfanthemus annuus A, R. Par.
111. :

1440 Scorpioides Bupleuri fol. corniculis afperis ma-=

_ "gis in fe contortis et convolutis Mor. Hift.

1441 Sideritis Hifpanica frutefcens feu lignofior I
Ro H. [92- )

1442 Sonchus Lufitanicus Afplenii folio

1443 Stachys Lychnitis Clufii

1444 Tithymal. arboreus altiffimus fol, falicis cauli-
bus rubentibus Boer.

4 . 1445
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1445 Trifolium globofum repens C. B. P, 329

1446 Tordylium maximum Inft. R. H. 320.

1447 Tragofelinum maximum Auftriacum foliis ma-
gis incifis Boer.

1448 Valeriana Lufitanica latifolia annua laciniata
Tourn. 132.

1449 Verbena tenuifolia C. B.

1450 Urtica racemifera maxima Sinarum foliis fub-
tus argentea lanugine villofis. Pluk. Almag.
212,

XXV. Some Obfervations upon the Sex of
Flowers by W. Watfon, F. R. . occafioned
by a Letter upon the fame Subject, by My,
Mylius of Berlin.

Extract of Mr. Mylius's Lester to Mr. Wat-
fon, dated at Berlin, Feb. 20, 1750-51.

Read May 2. « HE fex of plants is very well

175« confirmed by an experiment,
¢ that has been made here on the palma major
- ¢ foliis flabelliformibus. 'There is a great tree of this
« kind in the garden of the royal academy. It has
« flower'd and bore fruit thefe thirty years; but the
¢ fruit never ripen’d ; and when planted, it did not
« vegetate. 'The palm-tree, as you know, is a planta
« dioecia; that is, one of thofe, in which the male
¢ apd female parts of generation are upon different

¢ plants. We having therefore no male plant, the
Y « flowers
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« flowers of our female were never impregnated by

« the farina of the male. There is a male plant of
« this kind in a garden at Leipfic, twenty German

¢ miles from Berhn. We procured from thence in

“« April 1749 a branch of male flowers, and fuf-
« pcnded it over our female ones; and our experi-

« ment fucceeded fo well, that our palm-tree pro-

¢ duced more than an hundred perfettly ripe fryit;

<« from which we-have already eleven young palm-

« trees. This experiment was repeated laft year,

¢« and our palm-tree bore above two thoufand ripe

¢« fruit. AsI do not remember a like experiment,

¢ I thought convenient to mention it to you; and, -
-« if you think proper, be pleafed to commuynicate
“ it to the Royal Society.”

In purfuance of my correfpondent’s defire, I take
the liberty of laying this account before you, which
I think very carious; not on account of its novelty,
or of its confirming the fex of plants, which is now
fufficiently eftablifhed; but on account of the male
and female palm-tree’s flaurithing {o completely, even
under all poffible advantages, in {uch high latitudes as
thofe of Leipfic and Berlin,

The impregnation of the female palm-tree by the
male has been known in the moft antient times.
Herodotus *, whom Cicero calls the father of hiftory,

when

* Herodot. Kae/w® ' ?
Td 76 EAAc ) porviney 7is tprevas ‘EAANves xarEar, T4 oy TOv natpAlr
wegidisot Thot Exravupoporos Ty cuview, va Texaivylas api Ly Tar
Bdravor taddvor, ) U dmoppin 6 xaprds o TH guivinogt Liva ykg It
Pipect & Th Kagm s o ipaerec, kabdwep & s savd o .
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when {peaking of the tree, {ays, “ that the
¢ Greeks call fome of ees male, the fruit'of
¢« which they bind to the other kind, which bears
¢ dates ; that the fmall flies, wherewith the male
¢ abounds, may affift in ripening the fruit; for, fays
s¢ this author, the mele palm-tree produces in its
¢ fruit fmall flies, juft asthe fig-tree does.” The very
remote age, in which Herodotus wrote, fufficiently
apologizes for his believing, that what was really
brought about by the farina fecundans of the male
flower, was to be attfibuted to the infeCts frequently
found therein, and which perhaps very often do carry
this farina from the male to the female. They had
feen the cffe@ts of caprification in fig-trees by thefe
infe@s, and were mifled by the analogy. Ihave here
tranflated them fmall flies, but they bad a particular
appellation given them by Herodotus, Ariftotle *,
and Theophraftus, who call them 4»#. Pliny, in
his hiftory, when treating of caprification, which is
almoft a tranflation from Theophraftus, calls them.
culices, Linnzus ichuneumones, and Tournefort mou-
cherons. _
‘Theophraftus §, the moft early writer of plants,
except Ariftotle, that has been handed down to s,
in his account of the palm-tree gives us the very

procefs mentioned by our correfpondent. ¢ Th
* bring together (fays this author) the males and
‘¢ the females, which caufes the fruit to continue,
‘“ and ripen upon the trees. Some, from the fimili-
‘ Y 2 “ tude

® Ariftoteles aepi (wwr. Oi . PE-Gprvoi =< o = Eyuor €% xarvpbys
nreg. . : .
§ Theoph. 7¢pi puar. Kez. 6,
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« tude of this to what happens in fig-trees, call it
“ caprification ; and. it is performed in the following
* manner: While the male plant is in flower, they
“ cut off a branch of thefe flowers, and fcatter the
¢ duft and down therein upon the flowers of the
‘¢ female plant. - By thefe means,” he goes on, ¢ the
“ female does not caft her fruit, but preferves them
 to maturity.” Pliny*alfo mentions the like pro-
cefs. ' . '

"‘Among more modern authors, Profper Alpinus
gives us at large the manner of the impregnation of the
female palm-tree by the male, for the purpofes be
fore-mentioned. We have alfo copious accounts of
the fame procefs by Tournefort §, Kempfer ||, and
Ludwig **, - As Kempfer was an eye-witnefs, his
account of this matter is moft to be depended upon.
He fays, * Plena res dignifiimaque admirationis eft
“ modus palmas femininas feecundandi. Habet id
“ tot popularium, Perfidis, Arabie, Zgypti, nutrix
“ inter plantas fingulare, ut animalium exemplo,
“ mari ftato tempore mifcenda, atque finguli ejus
“ uteri, quafi conjugali coitu, impregnandi fint ; fe-
* cus omnia fua, que in lucem prodiderat, fruGuim
“ rudimenta, ‘indeclinabili abortu dimiffura. Palmi-
“ colis itaque incumbit, ut impregnandis arboribus
 quotannis impendant operam, fiquidem in fe re-

¢ dundare annonam cupiunt. Modus procedcndi
« hic

* Plinii Hift. Nat. lib. xiii. cap. iv.
Alpin. de plant. ZAgypt. p. 16.

g Ifagog. inftit. rei herbar. p. 69.

| Ameen. exot. p. 706.

*# Differt. de fexu plant. p, 2. .
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“ hie eft: {paltz mafcule inclufo tumentes flore, et
‘¢ ad thalami confortium maturo, {ub finem Februarij
‘¢ ex arboris faftigio extrahuntur ; quibus in longum
¢ diffeétis eximuntur {padices, flofculis nondum of-
¢ citantibus, fed in unam maffam compais con-~
“ ferti. Hos protinus in furculos five bacillos, f{pa-
¢« dicibus femininis inferendos divellunt. Bacillog
* alii amant recentes, atque illico infinuare fpadici-
“ bus, fi qui jam lucem nadli funt; alii eos prius
¢ exficcant, et in Martium tfque menfem cuftodiunt,
“ quo hiantibus uteris ad unum omnibus infitionem
“ uno actu et opera inftituant.”

As I am now upon the fex of plants, I cannot but
obferve, that although the ancients diftinguithed
rightly, in determining the true fexes of the palm-
tree, it is the only plant, in which they have not
erred. Though they called plants of the fame genus,
or of others very nearly related thereto, male and
female, it-was upon an imaginary, a falfe principle ;
and that ufually taken from their fize, the difference
of their leaves, .or the figure of their fiuit ; and what
therefore they have denominated male and female, muft
not with the modern cxactnefs be rigoroufly confidered
as fuch. Thus Ariftotle *, after having taken no-
tice that there was the diftinction of male and female
obfervable in plants, fays, ‘¢ that the male § plant
“* is more rough and ftrong, the female more weak
¢ and fruitful.” And Theophraftus ||, when fpeak-

ng

* De plant. lib. i. cap. 2. ‘ .
tveionslar @ Tals gulais 6l éxes Td puld yives dpper xy Biiav.
§ Ariftot. ibid.

§ Plantar. hiftor. lib. iii. cap. 10.
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ing of the male and female pinestree, fays, ¥ that
« 8t}'xe Macedonians have trees niearly related to pines,
“ of which the male is of fhorter growth, and has
% harder leaves; that the female is taller, and has
% its leaves fofter, and more flefhy.” He fays, upon
his own authority, ¢ that the wood of the male pine
* is hard, that of the female more foft.” Pliny *
alfo in his hiftory gives a like reafon for his diftin-
guithing the fex of the pine: he fays farther §, in
another part of the valuable monument he has left us,
* that the moft expert naturalifts affert, that evéry -
“ tree, and every herb, which the earth produces,
¢¢ hath both fexes:” but this is to be underftood in
the manner I juft now mentioned ; and fo likewife
is the diftinction among the more modern botanifts
in their denominations of feveral plants, fuch as 7e-
ronica, Eupatorium, Anagallis, Tilia, Peonia, Bal-
Jamita, Filix, Quercus, Orchis, Laureola, dbro-
tanum, Cornus, Polygonum, Equifetum, Mandragora,
and others, which are termed imaginarily male and
female ; as the difcovery of the real fex of plants
was referved for the gccuracy of the prefent age.

Befides the before-mention’d erroneous principle,
from which the antients, as well as fome more mo-
dern authors, determined the fex of plants, there is
yet another, which I think right to mention in this
place; and that is, a denomination of plants from
their fex, which is abfolutely falfe: and in order to
elucidate this pofition, and to thew at the fame time

’ wherein

® Lib. xvi, cap. 10.
§ Lib. xiii. cap. 4.
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wherein the fex of plants does really confift, I muft
beg leave to premife, that it is in the flowers
of vegetables only, that the parts fubfervient to
generation are produced. Simple flowers (I ufe
this term in oppofition to the compound flowers of
the botanifts) are either male, female, or herma-
phrodite. By male flowers, I would be underftood to
mean thofe, which are poflefled only of thofe organs
of generation, analogous to the male parts of animals ;
and thefe are, what former botanifts have denomij-
nated ffamina and apices, but arenam’d more properly
by Linnzus fince, filamentum and anthera. The fe-
male flower is only endowed with parts like thofe,
which perform the office of generation in females ;
and thefe are the piffillum and its appertenances,
which by Linnzus, with his accuftomed accuracy,,
are divided into three parts; wviz. the germen, fylus,
and figma. 'The hermaphrodite flower, which con~
ftitutes the great bulk of the vegetable creation, is
poffefied of all thefe parts in itfelf, and is itfelf thereby
capable of propagating its fpecxes without any fo-
zeign affiftance ; which, by many inconteftable ex.
periments it has been found neither the male nor
female flower fimply is able to do.

Much the greater number of plants, as I have
juft hinted, have hermaphrodite flowers ; but there
are fome, which have both the male and female
flowers growing from the fame root. Such are
Mays or Indian corn, nettles, box, elm, birch,. oak,.
walnut, beech, hazel, hornbeam, the plane-tree, pine,,
_fir, cyprefs, cedar, the larch-tree, melons, cucumers,,
gourds, and feveral others. Inmany of thefe, though
the male and female flowers are at confiderable
. diftances,,
3
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diftances, the farina fecundans, which Providence,
on account of its being liable to be fpoiled by rain,
or diffipated by winds, has provided in great abun-
dance, is conveyed to the female by means of the
atmofphere. It is this clafs of vegetables, and the
following, the quantity of the produce of which is
much more precarious than thofe plants, which have
hermaphrodite flowers ; as the impregnation of thefe
laft may be performed within their own calyx; whereas
the former muft neceffarily commit their farina to
the cirfcumambient air. It is for this reafon, that if
during the time of the flowering of thefe plants, the
weather is either very wet or ftormy, their produce
of fruit will be very inconfiderable, from the fpoil-
ing or hafty diffipation of the male farina. Thus
independent of frofts, the fruit of the nut and filberd-
tree will be moft numerous in thofe years, in which
the months of January and February are the leaft
ftormy and wet ; as at that time their flowers are
produced. For the fame reafons, a ftormy or wet
May deftroys the chefnuts; and the fame weather
in July prodigioufly leffens the crop of Mays or In-
dian corn, as its fpikes of male flowers ftand lofty,
and at a confiderable diftance from the female. In
like manner a judgment may be formed of the reft
of thefe.

Some of the more fkilful modern gardeners put in
practice, with regard to melonsand cucumers, the very
method mention’d by Theophraftus 2000 years ago,
in regard to the palm-tree., As thefe plants, early in
the feafon, are in this climate confined to frames
and glaffes, the air, in which they grow, is more
ftagnant than the open air, whereby the diftribution

of
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of the farina fecundans, fo neceflary towards the
production of the fruit for the propagation of the
fpecies, is much hindered; to obviate which, they
colle¢t the male flowers when fully blown, and pre-
fenting them to the female ones, by a ftroke of the
finger they fcatter the farina feecundans therein, and
this prevents the falling of the fruit immaturely.

Befides the vegetables before-mentioned, which
bear both male and female flowers upon the fame
root, there are others, which produce thofe neceflary
organs upon different roots.” In the number of thefe
are the palm-tree (the more particular fubje& of this
Eaper) hops, the willow-tree, mifletoe, f{pinach,

emp, poplar, French and dog’s mercury, the yew-
tree, juniper, and feveral others. Among thefe the
Valifneria of Linnzus, as to the manner, in which
its male flower impregnates the female, is one of the
moft fingular prodigies in nature. The manner of
this operation is figured by Micheli, in his Nove
plantarum genmera, and defcribed by Linnzus, in the
Hortus Cliffortianus. As that elaborate and expen-
five work is in very few hands, in fuch only as owe
it to the munificence of Mr. Clifford of Amiterdam,
of which number I with pleafure acknowlege myfelf
one, I will here lay before you a fhort account
thereof:

The Valifneria grows in rivulets, ditches, and
ponds, in many parts of Europe. The male plant,
which is continually covered with water, has a thort
ftalk, upon the top of which its flowers are pro-
duted.  As this top never reaches the furface of the
 water, the flowers are thrown off from it, and come
unopened to the furface of the water; where, as

Z - {oon
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foon as they arrive, by the action of the air, they
expand themfelves, and {wim round the female flow-
ers, which are blown at the fame time. Thefe laft
have a long fpiral foot-ftalk, by which they attain
the furface of the water, and remaining there in
flower a few days, are impregnated by the male
flowers detached from the ftalk at the bottom. This
operation feems to be thus directed, as the farina
Je@cundans could not exert its effets in fo denfe a
medium as water ; and we find, that even the her-
maphrodite flowers of water-plants, fuch as thofe .
of potamogiton, ranunculus aquaticus, bottenia, and
nympheea, thefe, I fay, never expand themfelves, un-
til they reach the furface of the water.

But to return : it was not poffible for me, with-
out premifing thefe things, to make evident what I
jut now mention’d, in relation to the falfely deno-
minating the fexes of plants; as it is to this laft clafs
that the wrong application has been made by bota-
nical writers. This error feems to have been firft
introduced fo early as by Diofcorides, and has been
continued through a great variety of writers even to
our own time. It is moft certain, that thofe plants,
which produce the feed, ought to be confidered as
females ; but it happens that in the French and dog’s
mercury, the feeds are produced in the female plants
by pairs; and thefe are contained in a capfule,
which was thought to refemble the feretum of ani-
mals ; and from this tefticulated appearance they

called thefe plants males, and the others females,
3 Thus,
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Thus, for example, Diofcorides *, when treating of
mercurialis, or what we here call French mercury,
fays, that < the feed of the female is produced in

“ bunches, and is copious; that of the male grows

¢ near the leaves; that it is fmall and round, and is

« difpofed in pairs like tefticles.” Dodonzus, Lobel,

Dalechamp, John and Cafpar Bauhin, Morrifon,
Tournefort, and Boerhaave, in their feveral works,
have in this followed Diofcorides, and have denomi-
nated the feed-bearing plant of this kind, the male;
and the other, the female. Fuchfius and John Bau-
hin likewife call the cynocrambe or dog’s mercury,
which bears fruit, the male; and the fpiked one
with male flowers only, the female. This miftake
is obfervable in hemp §, hops, and fpinach.

We obferve, that the operations of nature are car-
ried on moft ufually by certain general laws, from
which however fhe fometimes deviates. Thus al-
moft all plants have either hermaphrodite flowers, or
male and female flowers growing from the fame
root, or maleand female flowers from different roots:
but there are a few of another clafs, which from the
fame root furnifth either male and hermaphrodite
flowers, or female and hermaphrodite flowers. Of
this kind are the mulberry-tree, the mu/a or plantain-
tree, white hellebore, pellitory, arrach, the ath-tree,
and a few others. But of this clafs the empetrum

Z 2 or

* Diofcorid. lib. iv. cap. 9. edit. Saracen,
- Awilesis oi &% wapdivior, oi I% “Epus Coldviov xarsct ... T I
wapwdy i uiv Oirese Bilovosdii 1y Forurs b d% dfpw wpds Tois méldaus
wanpdv, spoyyvaor, drxee spyidia 1y Ho Tegoneipiva . ol
§ Matthiol. in Diofcorid, p. 663. femen tantum in mari gigitur.
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or berry-bearing heath is the moft extraordinary ; as
of this are found fome plants with male flowers only.
others with both male and female flowers feparately,
and ftill others with hermaphrodite flowers.

What Pere Labat mentions in his Voyage 2 I Afrique
occidentale {hould likewife be taken notice of here.
This author, after having laid down the different me-
thods of impregnating the female palm-tree by the
male, fays, that this procefs is not abfolutely necef-
fary for the production of dates; for being at Marti-
nico, he there faw growing by an old convent near
the place, where they anchored, a palm-tree bearing
dates, although the only one of its kind, which
was thereabouts. Whether it was male or female,
he did not pretend to determine, but was ce tain,
that there then was none, nor had been one, within
two leagues of the place where it grew. He doubts
indeed, whether or no this tree bearing fruit did
not proceed from the farina fecundans of the male
cocoa tree, which is a fpecies of palm, and which
grew in abundance near the tree that bore dates: b.:t he
obferves, tht the ftones of thefe dates did not vege-
tate, and that thofe, who were defirous of propa-
gating date-trees, were obliged to plant the Barbary
dates; as he believed the others had not'the germ
proper to produce the tree. From this account it is
very obvious, thut the palm-tree here mentioned
was a female, in which though the fruit ripened, it
was in fuch a ftate of unperfcction, as not to be able
to propagate its {pecies. In this manner we have
eggs furnithed us by hens, even without a eock ;
but thefe eggs produce no chickens. What this
father fays of the female palm-tree’s bearing fruit

, without
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_ without the affiftance of the male, our very ingenious
and worthy brother Mr. Miller aflures me, has been
fully confirmed to him by feveral perfons: and John
Bauhin *, an author of great credit, defcribes and
figures the whole fructification of a palm-tree, which
himfelf faw growing at Montpelier, and which not
only produced branches of male flowers, but aifo fe-
male ones bearing dates. Mr. Ray many years af-
ter tells us in his hiftory of plants §, that he himfelf
at Montpelier faw this very remarkable tree men-
tioned by John Bauhin.

This variety in the frutification of the palm tree,
fingular as it may feem, has been likewife obferved
in fome few others. - The learned Jungius, in his
Doxofcopia ||, mentioning that clafs of trees, which
are male and female in different parts of the fame
tree, fays,  that trees of this kind, when they
¢ have for many years produced flowers without
¢ fruit, afterwards produce fruit without flowers.
¢« This, he thinks, fhould be further inquired
into.” This, fince Jungius’s time, has been done,
and it has been found that fometimes fome of
the trees of this clafs are wholiy male, while
young ; but as they advance in age, they have flow-
ers of both fexes, and afterwards become intirel
female. This fa& Mr. Miller has frequently him-
felf obferved in the mu berry-tree ; and the Chevalier
,Rathgeb, ar prefent the emperor’s minifter at Ve-

nice,

* Hift. plant. tom.i. p. 351.

§ Raii bift. plant. tom. ii. p. 1354.

| Cap. iv. p. v45. Ubi aliquat annes flores tulerunt fine fruciu,
deinde fruéius ferre fine fiore, quud amplius obfervandum.
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_ nice, a gentleman excellently well verfed in whatever
relates to vegetation, has obferved, that a large Jen- °
tifcus, or maftich-tree, near his garden, had for
thirty years produced only male flowers, but that
for three years paft it had produced plenty of fruit.

'The foundation of the difcovery of the real fex of
plants, which is of no lefs importance in natural hiftory,
than that of the circulation of the blood in the animal
ceconomy, was laid b]{ the members of this learned So-
ciety ; although much of the honour due to them isat-
tributed by foreigners to the late ingenious Monfieur
Vaillant of Paris : and this may have arifen from our
language not being generally underftood upon the con-
tinent. Sir Thomas Millington *, fometime Sedleian
le¢turer of natural philofophy at Oxford, as we fee by
our worthy member Dr. Grew’s anatomy of plants§,
feems firft to have affigned a2 more noble purpofe to
the flamina and apices of flowers, than that which
had been attributed thereto by preceding writers,
and by Monfieur Tournefort afterwards; vi2. that
of fecreting fome excrementitious juices, which were
fuppofed hurtful to the embryo’s of the fruit. Sir
Thomas conjectured, and rightly, ¢ that the famina
“ and apices ferved as the male for the generation
« of feed.” This hint, which was afterwards ad-
opted by our learned brother Mr. Ray, in the preface

to

* Dr. Grew calls Sir "Thomas Millington Savilian profefior,
which is a miftake. See Pod’s Fufti. Oxon. vol. ii. col. 126,
2d edit, ’

§ Page171
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to his Sylloge fiirpium exterarum, Dr. Grew carried
farther, as we find by his works; and it was followed
by [} Rodolphus Jacobus Camerarius, profeflor at

ubingen: iut our yery induftrious and fagacious
member Mr. Morland * purfued long after this in-
quiry ftill much higher, as we fee by his excellent
memoir publithed in the Philofopbical Tranfaétions,
to which [ muft beg leave to refer you. After thefe,
Mefficurs Vaillant and Geoffroy illuftrated and
ftrengthened - thefe difcoveries by very curious and
well. adapted experiments ; fo that at prefent nothing
feermns wanting for the confirmation of the truth of
this  Qo@rine.

So much for the difcovery of the fex of plants in
general, upon which profeflor Linnzus of Upfal has
foanded his fyflem of botany, at prefent fo much
and o well received. Whoever therefore would con-
fider minutely the firu@ure of flowers, and the almoft
Infin jte variety of the number and difpofition of their
Parts | may confult Linnzus’s Philofophia botanica
lately, publithed, where this fubject is treated in 2
Very copious and inftru&ive manner.

—

I WVride epiftol. de fexu pl Tubi
. plant. Tubing 1694.
* Philofoph. Tranf. numb. 287.

XXVI,
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XXVI. Two Letters of Mr. John Harrifon of
Cambridge ##» New England, 20 M.

Peter Collinfon, F. R. S. concerning a
Jmall Species of Walps.

SIR, Cambridge, 29 July, 1748.

Read May 9. BOUT the 28 of May laft, I difco-

st cover’d hanging to the roof on the
“infide of my green-houfe (which is of wood) fome-
thing about the fize of a child’s farthing ball, in
fhape like a Provence rofe full-grown, before it opens,
that is, a round bottom, ending in a blunt point; at
which point is a round hole, large enough for infets
(fomething lefs than a wafp) to go in and out at. [
foon perceiv'd, that it was the work of infects, a fmall
fpecies of.wafps. They have fix legs, black next to
their body, then yellow, ending in cinnamon-colour.
Some have 6 and 7 rings, of a bright yellow colour,
round the tail part of their body, with fmall hollows
or indents on the upper parts. The divificns between
the rings are of a bright jet colour; the face is yellow ;
on the head are two horns.

Thefe little infects are very induftrious in making
their neft. The top of it is faftened or glewed to
the cieling, and is formed of many round coverings,
one within another, yet not touching each other, by
the 8 part of an inch. Probably this fpace is left to
make their cells, in which they lay their eggs. -Thefe
coverings have been repeated until there are now thir-
teen finithed, ranging equally one over another.

It
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It is moft curious to fee their manner of work-
mg. As this performance is moft externally, I have
an opportunity of feeing every minute circumftance
of this operation, which is carried on with as much
pains and application, as (but I think I may fay with
more fkill and contrivance than) the honey-bees,
who are beholden to a hive or hollow tree, &c. to
fabricate their combs in; whereas thefe little animals
are the fole builders of the outwird walls, as well
as the interior parts of their dwellings. They range
about for the materials, but with all' my endea-
vours I could never obferve, from whence they were
collected ; only this I know, that they bring a little
lump of dark-colour’d pafte between their fore-legs,
about the fize of a radifh-feed. This they carry firft
to the infide of the covering, which they are about
to finith, and ftay near half a minute, I fuppofe to
work fome of it on that fide: then they return with
the greateft part, to enlafge it ‘on the outfide, which
they execute in 2 moft dextrous manner (as I have
many times feen) by taking the pafte from between
their legs with their mouths (whieh open crofs ways
to their body) and fixing it on the edge of the cover-
ing, working backwards, for about an inch at a
time in length, and then fpread and fmooth it with
their horns. This is all performed in about two mi~
nutes, and they are feldlom more than five days in
finithing a whole cover. - By the niceft obfervation I
could make, their number is between 20 and 3o.
They feem no-ways hurtful; and are {o intent on
their bufinefs, that if 3 or-4 people at a time arg¢
looking within fo many inches of their neft, they
neither attack them, nor -forbear ‘to carry on the

' Aa public
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public work, which is now g inches diametet, and
about 4 deep. In my next you thall hear further
how this little colony goes on. I am, Sir,

Your moft humble fervant,

John Harrifon.

SIR, Cambridge, Dee. 22 1748.
7 HAT I have further to add to my former ob-
fervations on the pretty infects, that were
building their neft in my green-houfe, is, that they
continued their work, in the fame manner as before~
mention’d, untill they had finifhed 14 coverings one
over another, and began three more, which they
never completed, but one is more finithed than the
others. : :
About the 16 of Auguft there was a ceflation of
their ufual induftry. . I could only obferve jone or
two in a day at work, which continued to the 26,
when they quite gave over adding any more to their
neft.  Since that, I could only fee one or two going
in and out once or twice a day, for about a fortnight
after. In that time I obferved two of thefe infects
come out of their neft, of an extraordinary fize, at
leaft one third larger than thofe, that built the neft.
Thefe feem to me, and undoubtedly are, the pa- .
tents or queens appointed by the all.wife Creator
for continuing their {pecies, as their fluggithnefs has
a near analogy to the queen-bees, that are fometimes
Yeen to come to the mouth of the hive, without any
‘ther feeming buflsefs than to take the air, and thew
3 : themfelves,
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themfelves, and then return into the hive again.
About the 6 or 7 of September, I faw the laft ; none
have fince been feen.

As thefe infes are new to me, and to all who have
feen them, I cannot fay any thing certain of their
future progrefs ; but, if I may compare them to, as
they moft refemble-the hornets, in their making
and hanging up of their neft, the queens will only
furvive, and each in the next {pring be the founder
of a new colony. The common wafps are under
the fams regulation. The males all die at the ap- °
proach of winter, and leave but very few females to .
furvive them. This is wonderfully contrived to pre-
vent the increafe of fuch noxious animals; whereas
the bees, fo beneficial to mankind, furvive the win~
ter, unlefs robbed of their honey, which is their
fupport during that feafon.

I have had at leaft §oo learned gentlemen of this
univerfity to fee thefe infe@s, and their operations,
Is it not very remarkable ? Not any one of them had
ever feen the like, or could give any fimilar account
of any thing of this nature.

I have waited with impatience the coming of the
{pring ; but, to my great difappointment, none of
my pretty little inmates returned to their neft;
which makes me conclude, that it is their annualwork.
This determined me to take it down carefully ; and
as I promifed to fend it you, I defire your accept-
ance of it, and of one of the infects. 1 hope it will
prove an agreeable entertainment to you and your
curious friends. I am, Sir,

Your moft obliged humble fervant,

John Harrifon.
Aaz2 XXVII.
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XXVIL. A Letter from Dr. T. Coe, Phy-
fician ~at Chelmsford iz Effex, 20 Dr.
Cromwell Mortimer, Secr. R. S. concern-

ing Mr. Bright, the fat Man at Malden
in Eflex.

S I R, . Chelmsford, April 16, 3751.'

Read May g. J' NOW fend you a.plain but true and
st I authentic account of an extraordinary
man, whom you yourfelf have feen, and whom I
have known ecver fince he was a boy, viz. Mr.
Edward Bright, grocer, late of Malden in Eflex, who
died there the 10 of November laft in the 30 year
of his age. He was a man fo extremely fat, and of
fuch an uncommon bulk and weight, that I believe
there are very few, if any, fuch inftances to be
found in any country, or upon record in any books ;
at leaft I have never heard or read any genuine ac-
count of a man, who was equal, or even came near
to him in weight. I know, that Dr. Allen, in his
Synopfis univerfe medicine pratlice, quotes Senner-
tus for a woman of 450 pounds, and for a man,
who weighed 6oo pounds; and Chambers, in his
Dicionary, mentions the fame precifely in the fame
way ; which therefore I fuppofe he took from Allen.
But the numbers are falfly printed in Allen; for, as
they ftand in Sennertus cap. de corpulentia nimia, the |
weight of the woman is 480 pounds, and that of
the man feveral pounds more than 4o0.
If the following ftory of Mr. Bright fhould exceed-
the faith of any in this prefent age, there are a great
many
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many witnefles, 'who can atteft -it: and if pofterity
thall find themfelves at a lofs to believe it, upon this
bare relation, they may have further evidence, if they
will be at the.pains to confult a public record of the
corporation, made by the order of the prefent magif-
trates ; and alfo the regifter of the parith of All Saints
in Malden, where he was buried; in both which
they will find the main fats properly vouched.
Mr. Bright was defcended from families greatly
inclined to corpulency, both on his father’s and his
mother’s fide. Many of his anceftors and relations
have been remarkably fat, though very far inferior
to him in bulk. He was always fat from a child,
and yet very ftrong and alive, and ufed a great
deal of exercife, both when a boy, and after he be-
came a man, which he continued to do till within
the laft two or three years of his life, when he be-
came too unwieldy. He could walk about very
well, and nimbly too, having great ftrength of muf-
cles; and could not only ride on horfeback, but
would fometimes gallop after he was grown to
between 30 and 4o ftones weight. He ufed to go
to London about his bufinefs, till the journey of 40
miles, and going about there, became too great a
fatigue to him ; and he left it off for fome years be-~
fore he died. But he was grown to fuch a fize be-
fore he left it off, that he was the gazing-ftock and
admiration of all people, as he .walked along the
ftreets. In the laft year or two he could walk but a
little way, being foon tired, and out of breath, and
travelled abroad but little, and that in a chaife. He
was fo large and fat a boy, that at the age of 12 years
- and a half he weighed 10 ftones and 4 pounds horfe-

man’s
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man’s weight, 5. ¢. 144. pounds*. And he increafed
in bulk, as he grew up, fo that in feven years more,
that is before he was twenty, he weighed 24 ftones,
or 336 pounds. on increafing, and frobably
in pretty near the >portion.  Far the laft time
hewas weighed, wnicn was about thirteen months be-
fore he died, his weight was 43 ftones and 13 pounds,
with only his waiftcoat, fhirt, breeches, and ftockings
on; and thefe cloaths being afterwards' weighed,
were found to be 16 pounds ; fo that his neat weight
at that time was 41 ftones and 10 pounds, or §84
pounds. What his exact weight was at the time of
his death, cannot be told : but, as he was manifeftly
grown bigger fince the laft weighing, which he him-
felf, and every body about him, were fenfible of, if
wre take the fame proportion, by which he had in-
creafed for many years upon an average, v:z. of about
2 ftones a year, and only allow 4 pounds addition for
lat year, on account of his moving about but very
little, while he continued to eat and drink as before
(which allowance is perhaps lefs might be granted)
this will bring him to 44. ftones or 616 pounds neat
weight. And that I find by the judgment of the
moft seafopable people, who knew him well, and
faw him often, is reckoned a very fair and modeft

computation, and the Joweft, that can be made.
As to his meafure, he was § feet g inches and a half
high. His body round the juft under the arms
meafurcd

#® There is xt this tme at Malden 2 boy not 14 years old (no
relation to Mr, Bright) who weighs as much.  Tulpius Ob/. medic.
Jib. 3. cap. 55. tells of a boy of vaft bulk and ftrength, who at. 5
years of age, weighed 150 pounds ; but does not fay what became
of him afterwards,
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meafured ci:eet 6 inches, and round the belly 6
feet 11 inches. His arm in the middle of it was 2
feet a2 inches about, and his leg 2 feet 8 inches.

He had always a good appetite, and, when a youth,
ufed to eat fomewhat remarkably ; but of late years,
though he continued to eat heartily, and with a good
relith, yet he did not eat more in quantity than many
other mea, who, we fay, have good ftomachs.

As to drink, though he did not take any liquor
to an intoxicatin ree, yet perhaps the
whole he drank t%xcg? thanyxcnight hgvaubg?n ad-
vifeable to a man of his very corpulent difpofition.
When he was a very young man, he was fond of
ale and old ftrong beer ; but for fome paft his
chief liquor was fmall beer, of which
drank about a gallon in a day. In other liquors he
was extremely moderate, when by himfelf, fome-
times drinking half a pint of wine after dinner, or a
little punth, and feldom exceeding his quantity;
but when he was ia company, he did not co
himfelf to fo fmall an allpovgncc. 1 bis 1if : :

He enjoyed for the moft is life as
health ag?ny man, except t*l):: in the laft ﬂ; ygc‘;::,FI
he was twe or three times feized with an inflamme=
tion in his leg, attended with a little fever ; and every
time with {uch a tendency to meortification, asto
make it neceffary to fcarify the part. But by the
help of fearification and fomentations, bleeding largely
once or twice in the arm, and - purging, he was al.
ways foon relieved. 1 fay bleeding largely, for it was
always the cuftom with him, to have mot lefs than
two pounds iof blood taken away at a time, .And ke

: was
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was no more fenfible of the lofs of fuch a quantity.
than another man is of twelve or fourteen ounces.

He married when he was between twenty-two
and twenty-three years old, and lived a little more
than feven years in that ftate: in which time he had -
five children born, and left his wife with child o
the fixth, near her time. S

There was an amiable mind in this extraordinary
overgrown body. He was ofa chearful temper, and a
good-natured man, a kind husband, a tender father, a
ﬁWd mafter, a friendly neighbour, ‘and a very fair -

oneft man. So that he was beloved and refpected
by all, who knew him, and would have been as
much lamented by his acquaintance, as any man in
any ftation of life ever was, had it not been, that
they looked upon him for feveral years as a man,
who could not live long; and out of regard and
compaffion to him, confidered his life as a burthen,
and death as a happy releafe to him, and fo much
the more, as he thought fo himfelf, and withed to
be releafed. -

His laft illnefs, which continued about fourteen
days, was a miliary fever, as I am well informed by
the apothecary, who attended him. It began with
pretty ftrong inflammatory fymptoms, a very trou-
blefome cough, great difficulty of breathing, &,
and the eruption was extremely violent. For fome
days he was thought to be relieved in the other
fymptoms by the eruption: but it feems to be no
wonder at all, that his conftitution was not.able to
ftruggle through fuch a difeafe, which proves fo fatal
to tn}:a‘ny, who appear to be much more fit to grapple
with 1t,

His

.
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His body began to putrify, very foon after he was
dead; fo that notwithftanding the weather was cool,
it became very offenfive the next day, before they
could get a coffin made.  As the corps was of a fur-
prifing bulk, the coffin muft be fo too. It was 3
feet 6 inches broad at the fhoulders, 2 feet 3 inches
and a half at the head, 22 inches at the feet, and 3
feet 1 inch and a half deep.

Great numbers of people came to fee the coffin,
while it was making ; and at the funeral there was
a vaft concourfe, not only of the town, but from
the country for feveral miles round about, out of
curiofity to fee, how fuch a corps could be got to
the ground. It was drawn to the church on a low-
wheel'd carriage by ten or twelve men, and was let
down into the grave by an enging fixed up in the
church for that purpofe. I am, ‘

SIR,

Your moft humble fervant,

T, Coe.

Bb « XXVIIL



oil, as I could prevail with them to fwallow. Thofe,
who were not infenfible, vomited freely, and were
relieved by it. Two of the three affected with de-
lirium, tho’ they drank great quantities, did not vo-
mit, but had profufe fweats, and pafs’d plenty of

: urine,,
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urine, by which they were likewife fomewhat re-
lievd. The third of thefe was obftinate, nor could
be prevaild upon to do any thing. The fymptoms
with him continued longer, and were more violent.
.He was fo reftlefs, that, notwithftanding he could
not walk, two of his comrades were not able to
keep him in a chair. Next morning they had no
other complaint than people commonly have after
great drinking; but afterwards (tho’ the danger feem’'d
over) fome of them complain’d of feeblenefs a' d a
weight at their ftomachs ; others, of gripes, ftitches,
headach ; and all of them were vertiginous at times.
Thefe complaings continued above a month after the
accident.  One of the women had her hands ftiff
and fwell'd; whether from the action of the vomit,
or the force of the poifon, I know not. The man,
who pull’d thefe leaves in miftake for another plant,
faid, that from the neareft conjecture he could make,
there might be from fifteen to twenty leaves, boil'd
in about ten quarts of water. They did not eat one
half of that quantity, and the poifon began to dif- .
cover itfelf with fome of them in half an hour.
This feem'd to be the byofcyamus major albus of Caf-
par Bauhinus. It is eafily known by its large dufkith
bell-flower ; but if not in the flower, the remark~
able noifome fmell of the leaf, fomewhat narcotic,
if once known, will ever after difcover it.

Some time before this accident, we had a proof of
the effec of the yew-tree upon fome of our horfes :
they were pat into an orchard; where they cropp’d
the branches of thefe trees, and about. four hours

after, without any previous fymptom of diforder,
dropp’d down, and after a ftruggle of a minute or
Bb 2 twe
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two died. This was probably about the time, that
the juice enter'd the blood.

Remarks by Mr. William Watfon, F. R. S.

Upon reading the above paper, Mr.Watfon obferv’d,
that the effects therein mentioned could not arife
from the hyofcyamus albus, or white henbane, as Dr.
Stedman imagines ; that plant, from the concurrent
teftimony of the beft botanical writers, not being
found fo far north as Brabant: but the mifchief was
done by the Ayofcyamus miger, or black henbane,
which grows plentifully there, as well as almoft all
over Europe in uncultivated places, and by the fides of
roads. The white on the contrary is fown in gar-
dens, and not found fpontaneous in higher latitudes
than the fouthern parts of France.

Dr. Stedman’s defcription demeonftrates likewife
the above plant to be the byofcyamus niger, as he
fays, that ¢ it is known by its dufkith bell-flower.”
The flower of black henbane is of that hue, being
of a yellow colour interfperfed with veins of purple;
whereas the flower of the white henbane is of a
pale-yellow colour.

This error arifes from the improper denomination
impofed upon many plants by the ancients, and
which has been preferved even fince the revival of
letters ; which, to one not very well acquainted with
botany, is liable to miflead. Thus, in the caf= be-
fore us, the leaves of the black henbane are very
little lefs white than thofe of the whitey. but this
denomination took its rife from the différent colour
of their feeds, In fuch cafes therefore, without

being
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being well acquainted with the fpecific difference of
each plant, before it ripens its feed, it is not a little
difficult to diftinguith them one from the other.
This fpecific difference will be beft furnithed by the
leaves. ‘Thus in the henbane, the leaves of the white
are placed upon long footftalks; thofe of the black
have none, but the lower extremity of the leaf fur- .
rounds the ftalk.

XXIX. The beft Proportions for Steam-Engine
Cylinders, of a given Content, confider’d ;
by Francis Blake, Efg; F. R. S.

Read May 23./ HE fire-engine, or (to term it more

t751- properly) the fteam-engine, for
draining of mines, is a mafter-piece of machinery, a
very capital contrivance in the works of art, and me-
riting our attention for further improvements. ‘This
is univerfally allowed, as well upon account of the
theory it is founded on, as its ufefulnefs in practice.
And 1s it arrivid then at the laft degree of perfection,
that we appear at a ftand? I think not. The pro-
digious veflel of water to be kept always boiling,
when only an inconfiderable part of it is employ’din
the work, favours too little of the frugality of nature,
which we ought ever to imitate. But waving that
now, what I would inquire into here, and endea-
vour to regulate, is, the cylinder’s proportion of the
altitude and bafe ; which hath not, as I know of],
been hitherto noticed. L
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Tt is evident, in the firft place, from a fundamen-
tal law of mechanics, that, the content of the cylin-
der remaining the fame, the quantity of water dif-
charged at each lift will in all cafes be equal, by only
changing the diftance of the center of the pifton from
the fulcrum of the balance. You will agree like-
wife (for I fuppofe the principles and working-part
to want no defcription) that the excefs of the pillac
of atmofphere above that of the water is a weight on
the pifton, driving it to a depth of five feet, or there-
about, by the prefent conftruction, with the cavity
of .the cylinder; acceleratedly till frition and an im-
pediment from the fteam, which remains in the cy-
linder even after the jet d’eau, and is increafed in
elafticity, whilft its bounds are diminifh’d, fhall equal
the accelerative force ; and that then again the pifton
is retarded the reft of the way. It may be convenient
to remark too, that if the rarefaction be {o complete,
that the defcent would be greater than the conftruc-
tion admits of] the retardation is augmented by a
bracbium of the balance prefling upon fprings. But
to fay nothing of friction here, we can, notwith-
ftanding this diminution of force by the remainder
of fteam within the cavity of the cylinder, demon-
ftrate the ratio of the velocities, and the times of
defcent of the piftons, in cylinders of unequal alti-
tudes, to be exactly the fame, as if the refiftance
was nothing ; whence we fhall without difficulty ar-
give at fome conclufion in this matter. ,

MN is the working-part of a fteam-engine cylin-
der, of the ufual height, equal in diameter to a
fhorter one mn; and the rarefaGtion in both of

them being fuppofed the fame, AQ=agq, RQ,—-:"qé
, an
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and A4R=ar, may reprefent the excefs of the atmo- -
fphere’s weight above the pillar of water, the refift-
ance to the piftons from the remainder of fteam, and
the effetive force, refpetively, e.g. at the beginning
of the defcent. Take, then, every-where ak: AK::
an: 4N, and at all fimilar pofitions the refiftance.
b c of mn and force k¢ on its pifton will equal the
refittance BC of MN and force KC on its pifton ;
and by what Sir Ifaac Newton has demonftrated
(Book 1. Prop. 39.) of the defcent of bodies, we have.
Y akcr : / AKCR : : celerity in k: celerity in K. But
thefe areas being evidently as the correfponding pa-
rallelograms %2g and K, and they again as their
heights, the celerities generated are in the fubdupli-
cate ratio of @ 2: AK, as tho’ the refiftance had been
nothing ; and by an obvious enough reafoning from
the faid propofition, the times alfo appear to be in
the above-mentiond ratio; which ratio is not any
way varied, tho' the refiftance prevails from the in-
terfe@ing points O. ,

Now, to apply what has been faid to the bufinefs.
in hand; if 777 be a cylinder of equal content with
the cylinder MN, the quantity of water delivered by
both will, as a confequence of the fundamental law:
of mechanics obferved above, be the fame at each
lift : but the cylinder T/ is no higher than 7m, and:
ex bypoth. their rarefaCtions are equal ; and therefore,
by what has been proved with regard to the times,
the time of the pifton’s defcent in T/ will be to that
of the pifton’s defcent in MN:: v/ E#: v/ 2N;
whence in any given time the broad cylinder T/
- will parform more than the longer one MN of equal

content, and that in the ratio of their diameters;
4 ‘ ' for
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for ET* x EW = MA|* x AN, ex bypoth. EW: AN
:: M4*: ET*, and confequently EW:+4/AN::
M4 :ET. The frittion too is diminithed with the
flownefs of the motion, and becaufe the periphery
increafes in a lefs ratio than does the area of a circle.

The refult of the whole then is in favour of the
broad cylinder ; and ftill the broader the better ; for
unlefs fome mechanical confiderations fhould limit
the problem, ’tis evident in a geometrical fenfe, that
there is no limitation. A diladvantage might arife
perhaps to the effect of the jet d’eau from thus in-
creafing the breadth ; which however would be re-
medied, I think, by a number of thefe jets: but be
that as it will, ’tis certain, that to augment the dia-
meters, and diminifh the lengths of the fmaller kind
of cylinders, now ufed, could have no fuch incon-
venience, nor fail of being attended withan augmenta-
tion of force.

What I think might be further obferved for the
improvement of this engine is in the boiler and
fteam, but more conneted with experiments; which
“thould I have an opportunity to make, I may refume
perhaps the {ubje&, if they anfwer my expeation.

XXX,



XXX. Mr. John Bradley's Obfervation of
the Occultation of Venus by the Moon
communicated by Myr. James Short, F. R.S.

Read June 6. R. Gael Morris having favour'd me
1751 M with the obfervation of the late oc-
cultation of Venus by the moon, taken at Greenwich
with great exa&tnefs by Mr John Bradley, I am in-
duced to lay the fame before the Royal Society, in
order to fhew its very near agreement with thofe
thich Dr. Bevis obferved at my houfe in

:et, allowing for the difference of meridians.

ike notice, that, befides the advantage of a

refleGor with a great magnifying power,

- which thew’d the planet’s limb very well defined, he
had alfo another, which the do&tor had not, I mean

Cc- a very



[ 202 ]

a very ferene air, free from fmoke, which enabled
him to difcern and keep fight of the moon during
the whole occultation, fo that he might obferve the
moment of the emerfion with the fame certainty,
as that of the immerfion: for Mr. Canton, with a
reflector of 18 inches only, that day plamly faw the
moon at his houfe in Spital-fields.

The Greenwich Obfervation.

Apparent time. »

175: April 15, 22 41 45 The ﬁr& contact ; doubt-
ful to 1 fecond
- 42 18  Quite immerged.
23 1§ 361 Began to emerge.
16 8% Wholy emerged.
16, 139 12 Venus paffed the meri-
dian.

_J- Short.

XXXI. An Account of Mr. Benjamin Frank-
lin’s Treatife, lately publifbed, intituled,
Expenments and Obfervations on EleGri-

city, made at Philadelphia in America;
by Wm, Watfon, F. R. .

Read June 6. R. Franklin’s treatife, latcly refented
st to the Royal Socxety, conﬁgs of four
letters to his correfpondent in England, and of an-
3 other
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other part intituled  Opinions and conjectures con-
<« cerning the properties and effets of the eleGrical
¢ matter arifing from experiments and obfervations.”

The four letters, the laft of which contains a new
hypothefis for explaining the feveral phznomena
of thunder-gufts, have either in the whole or in part
been before communicated to the Royal Society. It
remains therefore, that I now only lay before the
Society an account of the latter part of this treatife,
as well as that of a letter intended to be added
thereto by the author, but which arrived too late
for publication with it, and was therefare communi-
cated to the Society by our worthy brother Mr. Peter
Collinfon.

This ingenious author, from a great variety of
curious and well-adapted experiments, is of opinion,
that the elecirical matter confifts of particles ex-
tremely fubtil; fince it can permeate common mat-
ter, even the denfeft metals, with fuch eafe and free-
dom, as not to receive any perceptible refiftance: and
that if any one fhould doubt, whether the electrical
matter pafles through the fubftance of bodies, or only
over and along their furfaces, a fhock from an electri-
fied large glafs jar, taken through his own body, will
probably convince him.

EleGrical matter, according to our author, differs
from common matter in this, that the parts of the
latter mutually attract, and thofe of the former mu-
tually repel, each other; hence the divergency in
a fiream of elecrified effluvia §: but that, tho’ the

Ccz2 particles

§ As the electric ftream is obferved to diverge very little, when
the experiment is made in vacuo, this appearance is more owing,
to.
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particles of eletrical matter do repel each other, they
are ftrongly attracted by all other matter.

From thefe three things, viz. the extreme fubtilty
of the eleGrical matter, the mutual repulfion of its
parts, and the ftrong attraction between them and
other matter, arifes this effect, that when a quantity
of eleCrical matter is applied to a mafs of common
matter of any bignefs or length within our obferva-
tion (which has not already got its quantity) it is
immediately and equally diffufed thro’ the whole.

" Thus common matter is a kind of fponge to the
cleCrical fluid; and as a fponge would receive no
water, if the parts of water were not finaller than the
pores of the fponge; and even then but flowly, if
there was not a mutual attraction between thofe parts
and the parts of the {ponge; and would ftill imbibe
it fafter, if the mutual attraGtion among the parts of
the water did not impede, fome force being required
to feparate them ; and fafteft, if, inftead of attraction,
there were a mutual repulfion among thofe parts,
which-would a& in conjunétion with the attraction
of the fponge: fo is the cafe between the ele¢trical
and common matter. In common matter indeed
there is generally as much of the electrical as it will
" contain within its fubftance : if more is added, it lies

without upon the furface ||, and forms what we call
an

to the refiftance of the atmofphere, than to any natural tendency
in the electricity itfelf. /. 7V

I The author of this account is of opinion, that what is here
added, lies not only without upon the furface, but penetrates with
the fame degree of denfity the whole mals of common matter,
upon which it is directed.
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an eleCtrical atmofphere ; and then the body is faid
to be eleGrified.

*Tis fuppofed, that all kinds of common matter do
not attract and retain the elerical with equal force,
for reafons to be given hereafter ; and that thofe
called ele@rics per fe, as glafs, &c. attract apd retain
it the ftrongeft, and contain the greateft quantity.

We know, that the elerical fluid is in common
matter, becaufe we can pump it out by the globe of
tube ; and that common matter has near as much
as it can contain ; becaufe, when we add a little
more to any portion of it, the additional quantity
does not enter, but forms an elecrical atmofphere :
and we know, that common matter has not (generally)
more than it can contain; otherwife all loofe portions
of it would repel each other, as they conftantly de
when they have ele@ric atmofpheres.

The form of the electrical atmofphere is that of the
body, which it furrounds. This fhape may be render’d
vifible in a ftill air, by railing a {moke from d
refin dropp’d into a hot tea fpoon under the electrifed
body, which will be attracted and fpread itfelf equally
on all fides, covering and concealing the body. And
this form it takes, becaufe it is attracted by all parts
of the furface of the body, though it cannot enter
the fubftance already replete. Without this attrac-
tion it would not remain round the body, but be dif-
fipated in the air.

The atmofphere of ele@rical particles furrounding
an ele@rified fphere is not more difpofed to leave ir,
or more eafily drawn off from any one part of the
{phere than from another, becanfe it is equally at-
traced by every part. But that is not the cafebv&éi;h

odies
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bodies of any other figure. From a cube it is more
eafily drawn at the corners than at the plane fides,
and fo from the angles of a body of any other form,
and fill moft eafily from the angle that is moft acute ;
and for this reafon points have a property of draw-
ing on, as well as throwing off the elecrical fluid,
at greater diftances than blunt bodies can.

From various experiments recited in our author’s
treatife, to which the curious may have recourfe, the
g:)eceding obfervations are deduced. You will obferve

w much they coincide with and fupport thofe which
I fome time fince communicated. to the Society upon
the fame fubje&. :

To give even the fhorteft account of all the experi-
ments contained in Mr. Franklin’s book, would ex-
ceed greatly the time allowed for thefe purpofes by
the Royal Society : I fhall content myfelf therefore
with laying a few of the moft'fingular ones before

ou.

Y The effe@s of lightning, and thofe of elericity,
appear very fimilar. Lightning has often been known
to ftrike people blind. A pigeon, ftruck dead to ap-
. pearance by the electrical fhock, recovering life,
drooped feveral days, eat nothing, tho’ crumbs were
thrown to it, but declined and died. Mr. Franklin
did not think of its being deprived of fight; but af-
terwards a pullet, ftruck dead in like manner, being
recovered by repeatedly blowing into its lungs, when
fet down on the floor, ran headlong againft the wall,
and on examination appeared perfeCtly blind : hence
he concluded, that the pigeon alfo had been ab(olutely
blinded by the fhock. From this obfervation we
fhould be extremely cautious, how in eletrifing we

draw
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draw the ftrokes, efpecially in making the experi-
ment of Leyden, from the eyes, or even from the
parts near them. _

Some time fince it was imagined, that deafnefs had
been relieved by elerifing the patient, by drawing
the fnaps from the ears, and by making him undergo
the ele@rical commotion in the fame manner. If
hereafter this remedy thould be fantattically applied
to the eyes in this manner to reftore dimnefs of fight,
I fhould not wonder, if perfet blindnefs were the
confequence of the experiment.

By a very ingenious experiment our author endea-
vours to evince the impoffibility of fuccefs, in the ex-
periments propofed by others of drawing forth the
efluvia of non-eleétrics, cinamon, for inftance, and
by mixing them with the electrical fluid, to convey
them with that into a perfon ele@rified : and our au-
thor thinks, that tho’ the effluvia of cinamon and
the elecrical fluid thould mix within the globe, they
would never come out together through the pores of
the glafs, and thus be conveyed to the prime con-
du®or ; for he thinks, that the elerical fluid itfelf
cannot come through, and that the prime conduor
is always fupplied from the cufhion, and this laft
from the floor. Befides, when the globe is filled
with cinamon, or other non-eletrics, no ele@ricity
can be obtained from its outer furface, for the rea-
fons before laid down. He has tried another way,
which he thought more likely to obtain a mixture of
the eletrical and other effluvia together, if fuch a
mixture had been poffible. He placed a glafs plate
under his cufthion, to cut off the communication be-
tween the cufhion and the floor: he then brought a

fmall
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fmall chain from the cufhion into a glafs of oil of
turpentine, and carried another chain from the oil of
turpentine to the floor, taking care, that the chain
from the cuthion to the glafs touched no part of the
frame of the machine. Another chain was fixed to
the prime conduor, and held in the hand of a per-
fon to be eleétrified. The ends of the two chains in
the glafs were near an inch from each other, the oil
of turpentine between. Now the globe being turned
could draw no fire from the floor through the ma-
chine, the communication that way being cut off by
the thick glafs plate under the cufhion: it muft then
draw it through the chains, whofe ends were dipp'd
in the oil of turpentine. And as the oil of turpen-
tine being in fome degree an ele&tric per fé, would
not condu¢t what came up from the floor, the elec-
tricity was obliged to jump from the end of one chain
to the end of the other, which he could fee in
large fparks; and thus it had a fair opportunity of
feizing of the fineft particles of the oil in its paffage,
and carrying them off with it: but no fuch effect
followed, nor could he perceive the leaft difference in
the fmell of the ele@rical efluvia thus colleted,
from what it had when colle&ed otherwife; nor
docs it otherwife affe@ the body of the perfon elec-
trified. He likewife put into a phial, inftead of wa-
ter, a ftrong purging liquid, and then charged the
phial, and took repeated fhocks from it; in which
cafc every particle of the ele@rical fluid muft, before
it went through his body, have firft gone thro’ the
liquid, when the phial is charging, and returned
through it when difcharging ; yet no other effect fol-

lowed than if the phial had been charged with-water.
‘ He
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He has alfo fmelt the eleGrical fire, when drawn thro®

gold, filver, copper, lead, iron, wood, and the hu-

man body, and could perceive no difference; the

odour being always the fame, where the fpark does

not burn what it ftrikes ; and therefore he imagines,

that it does not take that fmell from any quality of the

bodies it paffes through. There was no abridging
this experiment, which I think very well conceived,

and as well condu&ed, in a manner to make it intel-
ligible; and therefore I have laid the author’s words
nearly before you.

" As Mr, Franklin, in aletter to Mr. Collinfon fome
time fince, mentioned his intending to try the power
of a very ftrong ele@rical thock upon a turkey, I
defired Mr. Collinfon to let Mr. Franklin know, that
I fhould be glad to be acquainted with the refult of
that experiment. He accordingly has been fo very

obliging as to fend an account of it, which is to the fol-
lowing purpofe. He made firft feveral experiments

on fowls, and found, that two large thin glafs jars
gilt, holding each about 6 gallons, and fuch as I
mentioned I had employed in the laft paper I laid
before you upon this fubjet, were fufficient, when

fully charged, to kill common hens outright; but
the turkeys, though thrown into violent convulfions,

and then, lying as dead for fome minutes, would re-

gover in lefs than a quarter of an hour. However,

having added three other fuch to the former twoy
thougi not fully charged, he killed a turkey of about
ten pounds weight, and believes that they would have

killed a much larger. He conceited, as himfelf fays,

that the birds kill'd in this manner eat uncommonly

tender. .
Dd In
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. In making thefc experiments, he found, thata man
could, without great detriment, bear a much greater
fhock than he imagined: for he inadvertently re-
ceived. the ftroke of two of thefe jars through his
arms and body, when. they were very near fully
charged. It feemed to him an univerfal blow through=
out the body from head to foot, and was followed
by a violent quick trembling in the trunk, which
went gradually off in a few feconds. It was fome
minutes. before he could recolle& his thoughts, fo as
to know what was the matter; for he did not fee the.
flafh, tho' his eye, was on the fpot of the prime con-
" du®or, from whence it ftruck the back of his hand ;
nor did he hear the crack, tho’ the byftanders faid
it was a loud one; nor did he particularly feel the
ftroke on his hand, tho' he afterwards fourd it had
raifed a fwelling there of the bignefs of half a fwan-~
thot, ar piftol-bullet. His arms and the back of his
neck felt fomewhat numbed the remainder of the.
evening, and his breaft was fore for. a week after,
as if it had been bruifed. From this. experiment
may be feen the danger, even under the greatefl cau-
tion, to the operator, when making thefe. experi-
rents with large jars; for it is not to be doubted,
but that feveral of thefe fully charged would as cer-
tainly, by increafing them, in proportion te the fize,
kill a man, as they befor¢ did the turkey.
~ “Upon the'whole, Mr. Franklin appears in the
work before us to be a very able and ingenious.man;
that he has a head to conceive, and a hand ta carry
into execution, whatever he thinks may conduce to
enlighten the fubject-matter, of which he is treating :
and altho’ there are in this work fome few opinions,
in
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in which I cannot perfe&tly agree with him, I think
fcarce any body is better acquainted with the fubject
of eleétricity than himfelf.

ot
iy N O

XXXII. A Letter to the Rev. Dy, Hales,
F.R.S. from Captain Henry Ellis, F.R.S.
dated Jan. 7, 1750-51, at Cape Monte:
Africa, Skip Earl of Hallifax,

SIR,

Read Jone 13.F MAKE ufe of this opportunity of
- st writing to you, lefs from the vanity I
have of having fuch a correfpondent, than the defire
of contributing to his fatisfaction, who efteems it his
greateft happinefs to promote the intereft of mankind.
At yours and Lord Hallifax’s recommendation, I had
your ventilators fixed on board of my thip, at Briftol.
The following is a detail of the experiments, which
made to prove their utility. :

1. I took a wax-candle, of eight to the pound,
and drew it thro’ a'mold, to make it of one thicknefs
from end to end: then weighed it exaétly, and
lighted it in the fhip’s hold ;-where I found it wafted
67 grains in 30'mnutes ;' that place not being venti-
lated during 24 hours: but aftér fix -hodrs-ventilation -
it wafted- 942 grains in the fame tinie. R

2. I cafried with me into the hold a plate of filver,
well polithed, and a lantern and candle, all blinded,
except a round hole of about two inches diameter.. 1
placed the plate at fix-feet diftance from it; and-with

: Dd 2 ~fuch
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fuch obliquity, that the rays from the light fhould
fall on its furface at an angle of 4.5 degrees. I then
fixed a white paper fcreen, at the fame diftance from
the plate, and under the fame angle with the lan-
tern, fo that the reflected rays might fall upon it alfo.-
This being done, I obferved, that the refleGtion from
the plate diftinly was but 17’ 30" with an un-
ventilated hold ; it being turned the colour of tar-
nifhed lead; whereas, when the air was replaced by
4 hours vcnulanon, it continued to reflet light, and
retain its brightnefs 4 hours 47 minutes,

3. The thip’s bell, whofe diameter is 14, inches,
I had brought into the hold, when ventilation had
been omitted 12 hours. Havmg hung it under the
lower deck, I took out the clapper; and having fuf-
pended it alfo by thread, which, with its own lcngth
made 44 inches; the angle, which the rim of the.
bell made, with a line let fall perpendicular from the.
pm, on which the clapper hung, was equal to
34 o". T then held the clapper at the fame.angle,
on the other fide of the line, in order that the ftrokes
at different times might be with the fame force ;:
when, letting it go, it ftruck the bell. In its return
I catched it, and counting the vibrations, I heard.
‘them dlﬁm&Iy but three times ; whereas, when. the:

d was well ventilated, it vibrated five times; but
its vibrations were not fo quick in the latter, as in
the former cafe. I took all poffible precautions,
‘that thefe experiments might be fairly tried, to pre~
‘vent deeeption ; but always found them to produce
tﬁe fame effe@s.

We are at prefeng very healthy, tho’ our sumber
~s 130, not one beuaé fick aboa:d. Our hold, which

in
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in moft thips is very moitt, in ours is quite dry. Our
cargo arms, which are kept there in upright chefts,
without wrappers, come out as bright as from a re-
cent polith. Far is a ventilator from being inconve-
nient aboard of us; on the contrary, ’tis good exer-
cife for our flaves, and a means of preferving our
cargo and lives.

Upon the paffage, I made feveral trials, with the
bucket fea-gage, in latitude 25'—13" north; longi-
tude 24'—12" weft. I charged it, and let it down
to different depths, from 360 feet to 5346 feet ; when
I difcovered, by a fmall thermometer of Fahrenheit's,
made by Mr. Bird, which went down in it, that the
cold increafed regularly, in proportion to the depths,
till it defcended to 3900 feet: from whence the mer-
cury in the thermormeter came up at 53 degrees; and
tho’ I afterwards funk it to the depth of §346 feet,
that is a mile and 66 feet, it came up no lower.
The warmth of the water upon the furface, and that
of the air, was at that time by the thermometer 84,
degrees. I doubt not but that the water was a de-
. gree or two colder, when it enter’d the bucket, at
the greateft depth, but in coming up had acquired
~ fome warmth; for I found, that the water, which
came up in the bucket, having ftood 43 minutes.
in the air (the time of winding it up) the mercury .
rofe above 5 degrees. When the air had render'd
it equally warm with the water on the furface, I
tried their weight, by weighing equal quantities very
exaitly, as alfo by the hydrometer, and found from:
great depths the heavieft, and confequently the falteft
water.

"This
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This experiment, which feem’d at firft but mere
food for curiofity, became in the interim very ufeful
to us. By its means we fupplied our cold bath, and
cooled our wines or water at pleafure ; which is Vaﬁly '
* agreeable to us in this burning climate.

I intend, in our paffage to the Weft Indies, to
found 2 mile deeper than I have done, having a fuf-
ficient quantity of line. ButI cannot attempt your
method to find the depth of the fea, for want of ap-
paratus. My bufinefs at prefent affords me very lit-
tle time for fpeculation. Howetver, I cannot omit
obferving to you a phznomenon, which I faw laft
night, and never before, thatI remember; and that
was the two arches of the irfs, with their colours
diftin&, by moon-light. Having already prefumed
much on your patience, and my leifure, ‘

- Iam, &

- Hen. Ellis.

>

A Letter to the Prefident, from Stephen
Hales, D. D. & F. R. §.

. SIR, Teddington, June 8, 1751.
Read Juze 13. Y HAVE here inclofed, at his defire, a
st copy of a letter from Captain Ellis,
who publithed an account of his voyage to Hudfon’s
Bay. :
yI‘he bucket fea-gage, which he mentions, and
which I provided for him, to find the different de- -

grees of coolnefs and faltnefs of the fea, at different
3 | depths,
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depths, was a common houthold pail or bucket, with
two heads in it; which heads had each a round hole
in the middle, near four inches diameter, which were
cover'd with valves which open’d upwards ; and that
they might both open and fhut together, there was a
{mall iron rod fixed to the upper part of the lower
valve, and at the other end to the under part of the
upper valve: fo that, as the bucket defcended with
its finking weight into the fea, both the valves open’d
by the force of the water, which had by that means
a free paffage thro’ the bucket. But when the bucket
was drawn up, then both the valves were thut by the
force of the water at the upper part of the bucket :
by whieh- means the bucket was brought up full of
the loweft fea-water, to which it{had defcended.

When the bucket was drawn -up, the hole at the
battom was ftopped with a cork, to keep the water
in, when the valves were open’d, to come at the
mercurial thermometer, which being tied to an u
right ftick, could readily be unfaftened, by pulling
out a loofe nail, which went into the upper end of
ftick, which was faften’d at its lower end in the fame
manner. '
~ But great care muft be taken to make an obfer-.
vation of the degree the mercury ftands at, before
the lower part of the thermometer is taken out of
the water ; elfe it would immediately be alter'd by
the different temperature of the air. ,

In order to keep the bucket in a right pofition,
there are four cords fixed to it, which reach about
three feet below it, to which the finking weight is to
be fixed.

Captain
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Captain Robinfon, who is lately arrived from India,
fays, he found fo much benefit by ventilators, that

he will never go a voyage without them; and that -

he loft but two men in two years.
There are many other inftances of the benefit of

ventilators in thips, not only to the health and lives,
but alfo to the provifions, &¢.

I am, Sir, with great refpe&, ‘
Your obliged humble fervant,
Stephen Hales.

XXXIL. Obfervations on the Roman Colo-
nies and Stations 7% Chefhire @7d Lanca-
fhire, 4y Thomas Percival Efg; communi-
cated by Hugh Lord Willoughby of Par-
ham, F. R. §. :

Read June !3-IN the fecond iter of Antonine’s Ttinerary,

175t we find, after feveral other ftations
mentioned Eboracum

Calcariam m, p. 1x.

Camulodunum M. p. xx. Tho’ with various
Mamucium M. p. xvi11. readings of the
Condate m. p. xvIII. names,
Devam M. p. xx.

Itis agreed, that Deva is Chefter, and that Mamucium
or Manucium or Mancunium, is Manchefter, by the
common confent of all antiquarians. But where Con~

\ ) date
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date is fituated, is yet a matter of debate. Some (as
Mr. Camden and others) declare for Congleton ;
fome alfo for Northwich ; but I think equally wrong.
But to underftand me rightly, be pleafed to lay be~
fore you Gibfon’s Camden, vol. i. and in the map for
Chefhire you will obferve Stretford in Lancafhire.
Here, it is certain, the Roman road paffed the Mer-
fey, as well by the name, as the vifible remains in
the meadows near the prefent bridge. About a quar-
ter of a mile from Altringham you fee the road very
plain, as alfo near Dunham and in Dunham-park.
More foutherly you fee Chapel in the Street; an evi-
dent mark of the Roman way having gone near it.
By this courfe it is evident Congleton cannot be the
place ; the courfe of the road leaving it too much to
the eaft by feveral miles ; and laying a ruler over the
map, you will perceive the Roman road proceeded
ina dire line from Stretford to Dunham-park, leav-
ing Altringham to the eaft, and fo dire¢tly forward
till paft Rofthern Mere, where it muft have made an
angle * to go to Chapel in the Street: continuing
which line forward to the fouth, you will find, that it
points to Kinderton, the fituation of which is between
- ariver and a brook, and remains of the road may be
feen to the weft of Rudheath, now called Kindftreet,
and a fquare Roman camp on the Lingula to the
weft of Kinderton. Thus the name of Congleton,
which induced Mr. Camden to place Condate there,
agrees lefs with the name than Kinderton. The com-
mon characteriftic of Agricola’s ftation %rces with
: - -Ee " Kinderton ;

* See the map annexed..
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Kinderton; it being on a Lingula, which Congleton
s not. A Roman camp, which I am well affured
by a friend to be there, marks the very place, as the
pointing of the Roman road confirms the opinion.
And in the teath Iter, Condate being placed in the
road to Mediolanum fhews it to be eafterly of Chef-
ter. I fay, all thefe reafons confirm me in a belief,
that Condate is Kinderton. Mr. Horfley obferves,
that Condate fignifies the confluence of two rivers ;
a fituation, which Kinderton has. I now turn back
to Manchelfter.

Mancunium is agreed to be Manchefter. The
Roman fort is at Knotmills, and ftands on a high
piece of ground overlooking the confluence of Irwell
and Medlock, but nearer the Medlock, that river
running within about 6o yards of the fort. The
fort is {quare, and has been furrounded with a wall.
The whole fort is 6 or 7 feet higher than the reft of
the hill ; and the whole ftrongly cemented with mor-
ter. 'The Medlock runs upon, or rather forces its
way thro’, a rock under it, So that, from the fitu-
ation, as well as ftrength, it well deferved the name
of Mancunium ; in Britith Maen Cune, i. e. the ftone
city. ,

The Roman road from Mancunium to Eboracum or
York goes near the top of the Deanfgate in Manchef-
ter, and croffing the mclofures on the fouth-eaft end
of the town appears in an inclofure near Ancoats;
then runs thro’ Bradford, and croffes the very middle
of Newton-hecath, Newton chapel ftanding on the
very ridge of it.  Standing at the weft end of the cha-
pel, you fee the trace of it into Bradford-lane; ftand-
ing at the caft end, you fee the trace ofitgobehtv:i};t

, a houfe
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2 houfe and abarn on the eaft end of the common. It
then runs thro’ the inclofures to Mr. Wagftaffe's houfe,
where it enters a lane, and is vifible enough. In-about
400 yards more, being interrupted with a mofs, it rifes
with a prodigious grandeur, and is the fineft remain of
a Roman road in England, thatI ever faw. 'Thisis
at the back of Mr. Jenkinfon’s houfe in Failfworth,
his land lying on both fides, and is now called Street.
It is vifible for half a mile more along a back lané
leading to Hollinwood, but on the lane turning to the
common it ftrikes crofs a meadow of Mr. White-
head’s, and is vifible for fome fmall part of it. Tra-
dition diretls its courfe to Glodwicklows ; and fome
places, where it has been found in ploughing, thew
its courfe to be fo. And near Glodwick it is vifible
in a meadow for fome {fcores of yards pointing over
_the lows. Tracing it forwards it is very vifible at
;heddefcent of the hill quite over Mr. James Wyld’s
and.

There is a fmall cob on this hill by fome fuppofed
to have been a fort: if it was, it muft have been a
very fmall one; tho' I rather take it for a fumulus
than an exploratory tower.

It croffes hence, and is very vifible in the grounds
of John Mayol, of Wellihole. It then goes thro’ the
Rev. Mr. Townfon's land, leaving Heigh-chapel a
little to the fouth, and fo goes up the hill to * Ofter-
lands on the upper fide of the village making to-
wards the Highmore; and going along the inclofures
on the fouth edge of it comes clofe to Knothill in

Ee Saddleworth,

e v L

* Here it enters Yorkfhire.



Saddleworth, and along the fide of Knot-lang
fo croffes over the prefent road from Mancheft
Huthersfield at Delf, and goes over the hélds
Caftlethaw. , LT
At Caftlethaw I was well pleafet. to find a double
Roman camp, and on looking into Ravennas’s
graphy to find between Mantio and Cambeoduno the -
name of Alunna, which, in my opinion, is the name
of this camp. 4 Lot
It was abfolutely neceffary for the Romans to have
a camp hereabout, confidéring it was the main pafs
over the hills and the diftance about a Roman march:
that from Caftlethaw to Manchefter is reckon’d ten
miles, and the camp is about half 2 mile beyond ;
but as the prefent road is two miles about, it will be
about 9 computed miles, and lying at the very foot
of the greater ridge of hills, was a proper refting-
place on their marches. | )
From the camp looking toward Manchefter, o
the top of Knotthill, you fee on the very top a very
confpicuous Roman fumulus ; but of this more anon.
From Alunna or Caftlethaw the Roman way goes
dire&ly for the hill called Clowze-mofs, where it was
cut thro’ the mofs, and is called Old Gate, being vi-
fible by the greennefs of its tract; fo over the top-
of Clows or Clowze-mofs. It is vifible in a green:
tract over the Reaps (a hill fo called) leaving March-
‘hill or Marfhill a little to the north, and Marfden
about a mile and a half to the fouth, pointing diretly-
on Pole-moor, going in its way over the middle of
of Holm-moor, and fo directly up Cupwith-moor to.
Polemoorftone, or Guide-poft, above Slaighwait or
Claighwait, and along the north end of Gowkerhilt
. QL
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os Wholeftonefmoor, or Hoolftonelmoor, leaving the
socking-ftone about §oo yards to the fouth.
" Standing at Polemoorftone,

the Roman way is weft and by fouth;

Gowkerhill-end eaft and by north ;

and Almondbury eaft-fouth-eaft ;

horizontal diftance three miles and a half,

computed § miles.

So that it is plain, that Almondbury was not the
Roman ftation, and Greatlandmoor is at leaft a mile
wide to the north of the tract of the road. The road
then makes for Lindleymoor, where it is vifible for
about a mile on the fide, and points full towards
Tadcafter, Almondbury, and Greatland, both wide,
one 2 miles to the north, the other 4 miles to the
fouth. »

The great queftion, where Cambodunum is fituated,
whether, according to Mr. Camden, at Almondbury,
or, according to Mr. Horfley, at Greatlandmoor,
may be fo far determin’d, that is, at neither. For
certainly the road would go ftrait to the ftation, or
near fo. Now it is apparent, that from Manchefter
to Almondbury the road would have been ftrait to-
Caftlethaw, but weuld there have parted from the
prefent track of the Roman road, and gone more
fouth-eaft by Marfden to Almondbury ; and, as 1
fanfied a road might turn thither, I have made a di~
ligent fearch for 4 or § fummers laft paft; and liv-
ing but fix miles from Caftlethaw, have made all pof=
fible inquiry from the thepherds, turf-getters, &c.
and of the people at Marfden, whether in ploughing
they have met with any remains, but could never
yet hear one word of any via militaris, or road g(g-?g

: at
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that way.’ On the contrary, dxe{ all m ﬁ%
prefent highway being found out fome tameé Huips i
their grandfathers or great-grandfathers. memories ;
and that the old highway was alohg the track of the
Roman road. :
~ But to turn to the map of Lancathire in Gibfon’s
Camden’s Britannia, vol. 2. lay a ruler from the
jun&ion of the Medlock and Irwell over Newton,
and drawing a line quite beyond Saddieworth, about
hulf an inch on the line, on the eaft of the river
Taume, will be this fituation of Alunna or Caftle-
thaw. Note, Saddleworth is not a village, but a large
valley, and therefore ill laid down in the map. Tg
church would fland a mile to the fouth of the line,
if that had been rightly placed ; tho’ Caftlefhaw is
in Saddleworth. Note, a junction of two brooks
‘thould be defcribed near Caftlethaw, which, when
joined m fome fmall diftance, fall into the Tame: .
Turn now to the map of Yorkfhire Weft-Riding, -
and laying one edge of your ruler to the junétion of
2 fma?{ rivers or brooks, you fee to the north of Sad-
dleworth. Let the fame edge be placed at Raftrick,
and a line drawn from one end or the juntion of
the river to Raftrick will reprefent the road, as far as
I have traced, to within a mile or lefs of Raftrick.
-1 was in great hopes to have found the ftation near
Gowkerhill, or upon Lindley-common, but was dif-
appointed, and could hear of no camp thereabouts,
except one at Kirklees, where there is a large Ro-
man camp, tho’ it feems to lie a little too much to the
fouth ; unlefs the road gave a fmall turn to pafs the
Calder at fome more convenient ford: or, if the

Roman road pafled the Calder at Brighoufe, as I
{ufpect,
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fofped®, that is not 2 mile from the camyp at Kirk-
lees ; and fo if Kirklees was nat the flation, it might
be the campus £ftivus of the flation, and the ftation be
on fome of the hills, which hereabouts lie clofe to
. the Calder. But of this I hope more particularly to
fearch at fome convenient opportunity. Only thus
far I dare be bold to fay, that between Manchefter
and Lindley-moor are~no more Roman camps then
Caftlefhaw : for I have traced almoft every foot of
it, that is vifible, and am certain no camp in that di-
ftance could have efcaped my view.

It may poffibly be afked, why I do not chufe to
fix Cambodunum at Caftlethaw ? I anfwer, I ima-
gine it too near Manchefter; and I fhould rather
think it ftood on the military way on the Yorkfhire
fide of the hills, and was intended as a guard to the
tvv}:y on that fide, as Caftlethaw certainly was on

is.

From Caftlefhaw to Raftrick is 9 computed miles;
moftly over the tra&k of the road, which is to this
. day uvfed in the fummer ; and fuppofing the ftation
to be half a mile on this or that fide of the Calder;
it will, on Mr. Horfley’s calculation of the meafures,
be about 14 or 154 Roman miles. However this is
certain, that the xvi11 Roman miles in the Itinerary
would, if Mr. Horfley's meafures are right, fall
nearly on the road near Marchhill or Marfhill, which
I have fearched over and over again, and three com-
puted miles on each fide, without finding the leaft
marks of any camp but Caftlethaw. March-hill is a

fine dry round green hill, too big for a raifed f«-
- mmulus ; tho’ from its appearance one would be apt- to
think, that it had been a little rounded by artl;e:‘;



[ 224 ] |
leaft T doubt it was an encampment of ‘the ‘men,
whilft at work on the road, and perhaps a baiting-
pldce on their marches; tho’ there are no veftigies
of any trench remaining, it being the only place free
from mofs for fome miles, and a fine fpring near it.

+ « Imagining with Mr. Horfley, that xx111 might be
the right number, I fearched Gowkerhill-end, and
Liudleymoor-fide, to no purpofe. I therefore ima-
gine, that the diftance fhould be xxvr11, which will
fall nearly on Raftrick ; unlefs you will fuppofe, that
the Roman xvI1r miles are as long as our computed
miles, which would ftill fall (reckoning on the courfe
of the Roman highway) near Raftrick on the river
Calder. I could wifh fuch of the gentlemen, who
are antiquarians, and live near Raftrick, would in-
quire of the neighbours thereabouts for the road, or .
for a camp. For I find it not a little difficult to per-
fuade the country people to give any information,
unlefs they know the inquirer. : '
Perhaps the names of Caftlefteads, Caftlethaw,
Campfield, or fome fuch other name, may yet re-
main to guide an antiquarian to the place, as the
name of Caftlethaw was the guide to me to find out _
the ftation, which I fuppofe to be Alunna.. :
But to fpeak more intelligibly to the point: from
Eboracum to Calcaria being 1x, from Calcaria to
Cambodunum being xx miles, and to Mancunium
xv11l, in the Itinerary ; it muft be confider'd, that
from York to Tadcafter is 9 computed miles, an<
fwering 1x in the Itinerary. From Tadcafter to Raf-
trick is 20 computed miles; and from Raftrick to
the fort at Manchefter is along the track of the
Roman road 18 computed miles. So that if the
- Romans

4
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Romans gave as long meafure in the north, as we
now do (and they muft, if the numbers of the Itine-
rary are right) then Cambodunum muft be fituated
near Raftrick on the banks of the Calder. As there-
fore the numbers in the Itinerary agree not with the .
true diftance of Tadcafter and Manchefter, unlefs
the Romans reckon’d their miles, as above obferved,
which is contrary to the received opinion; and as it
would make a very great difference in the fum tot.l
of the fecond ster to add with Mr. Horfley one third
to our computed miles, we muft be reduced to the
dilemma of allowing the numbers either to be wrong
in the total, or that the miles of the Itinerary are not
equally exact.

- Here I beg leave to obferve, that Mr. Horfley, in
accounting for the difference, fays, the road being
very level betwixt York and Tadcafter, and betwixt
Manchefter and Chefter, if the horizontal miles are
the miles meant, the difference of the miles betwixt
Tadcafter and Manchefter m:ay be accounted for, by
the ground being mountainous. 'T'o obviate this, ob-
ferve, that from Mancheiter to Caftlefhaw the road
is ftrait, and but two hills in the way, about as high
as Iighgate-hill. From Caftlefhaw it goes up a con-
ftant tho’ moderate afcent for 2 miles ; then a gentle
defcent for a miles; then a gentle defcent for a mile
to Marfhill; then over a {fmall moor and a {mall
valley, and then rifes for 2 miles a gentle afcent, and
then gocs down to Raitrick a gentle defcent for 4
miies more. So that had the Romans fearched all*
our moors over, they could not have found a way
over, lefs intercepted with mountains and valleys,

rocks and rivers, than this.
Ff I beg
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~ 1 beg leave to obferve, that as I find # Roman
camp at Caftlethaw at the foot of the hills, fo in alt
probability there were other camps betwixt the
ftations. And I queftion little, but that they might
have one between Calcaria and Cambodunum, pof-
fibly at or near Leeds ; another between Mancunium
and Condate, poffibly near Dunham-park ; and one
between Condate and Deva, perhaps near Chamber
in the foreft; tho’ as thefe were not fettled ftations or
conftant garifons, they may not eccur, nor indeed was
", there any neceffity for their occurring, in the Itinerary,
as in fummer the army might march through, tho”
perhaps not in the winter. Yet this I am fully of
opinion of, that .Cafilethaw muft have been a fet-
tled garifon, at leaft in the time of war y the fituation
for command of the road, the vicinity of the moun-
tains, all requiring one to render the ways fecure.
And it is fo fituated, that 2 man or centry from
Clowzemofs commands a profpeét te Manchefter,
and fees moft of the courfe of the Roman way, and
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